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only.  The  patient’s  neck  should  be  kept 
slightly  flexed  by  means  of  pillows  and 
sand-bags.  A  long  piece  of  calico  bandage 
should  be  placed  with  the  centre  over  the 
vertex,  and  the  two  ends  hanging  down  by 
the  side  of  the  neck  and  in  front  of  the 
thorax.  A  band  of  calico  should  now  be 
placed  round  the  head  to  secure  the  central 
portion  of  the  bandage,  while  the  two  ex¬ 
tremities  are  firmly  attached  to  the  front 
of  a  belt  of  calico  placed  round  the  thorax. 
It  may  be  desirable  to  substitute  strapping 
for  the  calico  bands,  in  order  to  obtain 
greater  security.  A  light  dressing  of 
carbolic  gauze  should  be  placed  in  front 
of  the  wound,  and  seemed  there  by  a 
few  loose  turns  of  bandage.  This  will 
filter  and  to  some  extent  purify  the  air. 
The  patient  should  be  constantly  watched 
by  an  attendant,  to  prevent  a  repetition  of 
the  suicidal  attempt,  and  to  give  warning 
of  the  first  signs  of  reactionary  luemorrhage. 
Later  on,  the  wound  is  apt  to  become  very 
foul,  and  it  will  be  necessary  to  apply  iodo¬ 
form  powder  or  some  other  antiseptic  to 
cleanse  the  parts.  Otherwise  the  fetid  dis¬ 
charges  may  pass  into  the  lungs  and  set  up 
pneumonia.  Abscesses  which  form  should 
be  at  once  opened,  and  the  ready  discharge 
of  their  contents  should  be  promoted  by 
drainage-tubes.  Quinine  may  be  required 
to  combat  the  tendency  to  septicaemia. 
Fistulous  openings  into  the  trachea  or  oeso¬ 
phagus  may  persist,  and  they  will  have  to 
be  closed  by  operation  when  the  patient 
has  recovered  from  the  more  immediate 
effects  of  the  injury. 

Burns  and  Scalds. — The  exposed  posi¬ 
tion  of  the  throat  renders  it  liable  to  severe 
injuries  of  this  description.  When  confined 
to  this  region  the  lesion  is  not  dangerous, 
but  it  often  gives  rise  to  great  deformity, 
such  as  the  dragging  down  of  the  lower  lip 
with  the  exposure  of  its  mucous  surface, 
and  it  may  even  distort  the  inferior  maxilla 
and  evert  the  lower  teeth.  Great  care  will 
therefore  be  required,  while  the  granulating 
surfaces  are  healing,  to  resist  this  tendency, 
by  maintaining  the  head  and  neck  in  the 
position  of  complete  extension.  See  Burns; 
Cicatrices,  Pathological  Conditions  of. 

N.  Davies-Colley. 

THROMBOSIS,  the  formation  of  clot 
within  a  blood-vessel,  the  lumen  of  which  is 
thereby  more  or  less  completely  obstructed. 

Thrombosis  is  a  necessary  factor  in  the 
healing  of  injured  blood-vessels,  the  primary 
change  in  cases  of  so-called  adhesive  phle¬ 
bitis,  and  the  most  frequent  source  of 
emboli.  Thrombi  are  met  with  both  in 
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veins  and  arteries,  also  commonly  within 
the  heart,  developed  on  the  valves  (vegeta¬ 
tions),  between  the  muscular  trabeculae  or 
in  the  auricular  appendages.  They  may 
be  parietal  and  partially  obstruct  the  cir¬ 
culation,  or  may  completely  occlude  the 
vessel  in  which  they  are  situated.  They  are 
usually  divided  into  primary  or  autoctho- 
nous,  and  secondary  thrombi.  The  former 
term  is  applied  to  the  clot  deposited  at  the 
immediate  seat  of  the  disease  or  injury; 
the  latter  to  that  developed  later,  stretching 
to  collateral  branches,  or  to  that  formed 
around  an  embolus  or  foreign  body  which 
may  have  gained  entrance  to  the  circulation. 

Circumstances  under  which  Thrombosis 
may  occur.— The  process  depends  on  the 
subjection  of  the  blood  to  such  conditions 
as  prevent  the  maintenance  of  its  fluid 
state.  The  coagulation  of  the  blood  de¬ 
pends  on  the  union  of  the  two  substances 
fibrinogen  and  paraglobulin  in  the  presence 
of  the  so-called  fibrin  ferment.  Fibrinogen 
is  a  constituent  of  blood-serum ;  paraglo¬ 
bulin  is  contained  partly  in  the  serum, 
mainly  in  the  white  blood-cells,  and  these 
latter  are  the  sole  source  of  the  fibrin  fer¬ 
ment.  This  union  is  promoted  by  any 
change  from  the  healthy  state  in  the  en¬ 
dothelial  lining,  or  by  interruption  of  the 
circulatory  flow.  To  the  existence  of  one 
or  both  of  these  morbid  conditions  throm¬ 
bosis  is  to  be  referred. 

Causes  of  Thrombosis. —  1.  Increased 
intravascular  resistance,  such  as  may  be 
caused  by  pressure  upon  veins  by  tumours, 
or  by  the  ligature  of  a  vessel.  In  the  veins 
in  such  cases,  as  a  result  of  the  slowing  of 
and  resistance  to  the  circulation,  the  valves 
stand  open  and  the  blood  stagnates  behind 
them ;  hence  this  is  the  common  starting- 
place  of  thrombi. 

2.  Slowing  of  the  blood-current  as  a 
result  of  abnormal  dilatation,  seen  in  phle- 
bectasis  and  aneurism. 

8.  General  weakness  of  the  circulation, 
as  seen  after  fevers  or  in  cardiac  disease. 

4.  Trauma,  with  varying  amount  of  in¬ 
jury  to  arterial  or  venous  wall. 

5.  The  entrance  of  foreign  bodies,  as  in 
transfixion  of  a  vein  by  a  needle  or  ligature 
during  an  operation  on  the  neighbouring 
artery;  coagulating  fluids  injected. 

6.  Disease  of  the  vascular  wall  — 
{a)  acute,  as  seen  in  ulcerative  endocar¬ 
ditis  or  endoarteritis ;  ( b )  chronic,  as  in 
atheromatous  disease. 

7.  Extension  of  inflammation  from 
neighbouring  tissues,  or  pressure  by  in¬ 
flammatory  exudation. 

8.  The  entrance  of  specific  organisms. 
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Structure  of  Thrombi  and  subsequent 
Changes  observed. — Thrombi  may  be  white, 
red,  or  mixed.  The  large  majority  are  of 
the  white  or  mixed  variety,  consisting 
almost  entirely  of  white  cells  in  a  fibrinous 
meshwork  arranged  in  concentric  laminae ; 
the  mixed  thrombi  contain  a  variable  pro¬ 
portion  of  red  discs  also.  They  are  de¬ 
veloped  as  long  as  any  circulatory  flow 
exists ;  the  red  only  when  complete  stag¬ 
nation  exists,  in  addition  to  defective  nu¬ 
trition  of  the  vessel-wall.  The  changes 
which  take  place  in  thrombi,  subsequently  to 
their  deposition,  are  of  a  twofold  character — 
degenerative  or  towards  organisation. 

A.  Degenerative  Changes. — 1.  The  clot 
may  simply  dry  up  and  shrink,  eventually 
undergoing  fatty  or  calcareous  degeneration. 
2.  Simple  regressive  changes  may  start  from 
the  centre,  puriform  degeneration  taking 
place.  If  such  a  clot  be  cut  across,  the 
central  portion  is  found  in  a  semi-fluid 
condition,  the  fluid  consisting  of  a  varying 
quantity  of  white  blood-cells,  broken-down 
red  discs,  blood-pigment,  and  granular 
detritus.  The  process  may  be  followed  by 
the  detachment  of  irritant  emboli.  3.  Yel¬ 
low  purulent  softening.  The  change  here 
is  a  septic  one,  the  broken-down  clot  being 
loaded  with  septic  organisms.  Emboli  from 
such  a  source  infallibly  give  rise  to  meta¬ 
static  deposits.  This  change  occurs  in  con¬ 
nection  with  septic  inflammation  around 
the  vein. 

B.  Organisation. — In  this  case  a  more 
or  less  permanent  plug  is  developed.  The 
first  change  is  the  migration  of  leucocytes 
into  the  recent  clot,  followed  by  its  vascu- 
larisation.  The  origin  of  the  active  cell- 
elements  has  been  much  disputed ;  the 
larger  number  are  no  doubt  derived  from 
the  white  blood-cells  furnished  by  the  vasa 
vasorum,but  two  other  sources  are  described 
— (1)  the  white  blood-cells  contained  in  the 
original  clot,  and  (2)  endothelial  prolifera¬ 
tion.  The  question  as  to  the  first  is  of  little 
moment,  as  the  number  of  cells  is  unimpor¬ 
tant,  but  the  latter  is  said  by  good  observers 
to  be  the  most  abundant.  Although  denied, 
it  has  been  in  no  sense  disproved,  and  when 
the  continuity  of  the  lining  membrane  of 
blood-vessels,  lymphatics,  and  connective- 
tissue  interspaces  is  remembered,  it  cannot 
be  regarded  as  improbable.  In  the  presence 
of  the  new  cell-elements  the  granular  fib¬ 
rinous  meshwork  disappears,  the  red  blood- 
discs  break  down,  and  the  pigment  becomes 
absorbed.  The  new  cells  take  on  the  spindle 
form,  new  blood-vessels  develop,  clefts  in 
the  clot  lined  with  spindle-cells  forming 
connections  with  the  vasa  vasorum,  and 


young  connective  tissue  is  the  result.  In 
favourable  cases,  vascularisation  is  apparent 
at  the  end  of  six  to  seven  days  ;  in  others 
it  may  not  be  complete  for  months.  Fur¬ 
ther  changes  may  be  simply  cicatricial,  or 
canalisation  may  follow. 

The  immediate  results  of  thrombosis  are 
not  so  serious  as  those  of  embolism,  on 
account  of  the  gradual  nature  of  the  pro¬ 
cess.  Their  gravity  depends  on  the  size  and 
situation  of  the  vessel  affected.  General 
cardiac  thrombosis  is  usually  the  precursor 
of  death;  the  parietal  vegetations,  on  the 
other  hand,  are  chiefly  dangerous  as  the 
source  of  emboli.  Arterial  thrombosis  gives 
rise  to  primary  anaemia  and  interference 
with  function,  which  may  be  followed  by 
congestion  due  to  regressive  venous  flow 
from  removal  of  vis -d-t  ergo.  Venous  throm¬ 
bosis  in  the  limbs  is  followed  by  oedema, 
which,  if  permanent,  leads  to  a  general 
condition  of  lowered  vitality  and  chronic 
inflammation.  If  very  extensive,  gangrene 
may  result.  In  the  organs,  temporary  in¬ 
terference  with  function  is  the  usual  result, 
the  collateral  circulation  even  in  the  case 
of  the  portal  vein  being  generally  sufficient 
to  allow  of  recovery.  The  relation  of  throm¬ 
bosis  to  embolism  is  considered  separately ; 
also  the  local  changes  in  the  vessel  wall. 
See  Embolism. 

Symptoms. — The  general  symptoms  will 
depend  simply  on  altered  function,  if  an 
organ  be  affected.  The  local  signs  are  the 
palpable  presence  of  a  clot,  if  the  vessel 
be  superficial  or  tangible ;  otherwise,  the 
presence  of  ansemia  or  congestion  and 
oedema. 

Treatment. — This  consists  in  the  adop¬ 
tion  of  means  calculated  to  facilitate  the 
circulation  in  its  embarrassed  condition, 
such  as  rest,  the  raising  of  an  extremity, 
the  employment  of  moderate  pressure,  and, 
in  certain  cases,  the  employment  of  mild 
counter-irritants  to  promote  the  absorption 
of  clot.  The  important  prophylactic  point 
of  avoiding  disturbance  of  recent  clot,  has 
been  adverted  to  in  the  article  on  Embolism. 

G.  H.  Makins. 

THUMB,  Amputation  of  the.  See 

Fingers,  Amputations  of  the. 

THUMB,  Dislocation  of  the.  See 

Hand,  Dislocations  of  Bones  of  the. 

THYROID  GLAND,  Diseases  of  the. 

Preliminary  Remarks. — Considering  the 
new  light  which  has  been  recently  thrown 
upon  the  unsettled  question  of  the  physio¬ 
logy  of  the  thyroid  body,  and  the  great  im¬ 
portance  of  this  question  as  regards  surgical 
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interference  with  that  organ,  it  appears 
desirable  to  state  briefly,  before  its  diseases 
are  discussed,  the  results  of  the  latest  phy¬ 
siological  and  pathological  observations 
elucidating  the  consequences  arising,  to  the 
animal  economy,  horn  loss  of  the  function 
of  the  thyroid  body. 

Up  to  a  very  recent  period  it  had  been, 
roughly  speaking,  surmised  that  the  thyroid 
had  no  functions  at  all,  though  it  had  been 
known  for  centimes  that  its  absence  or  de¬ 
generation  was  very  often  connected  with 
cretinism ;  that  both  cretinism  and  goitre 
were  endemic  in  the  same  locahties ;  and 
that  goitrous  parents  often  produced  cre¬ 
tinous  offspring. 

In  1874  Sir  William  Gull  described  a 
cretinoid  condition  supervening  in  adult 
women,  and  characterised  by  swelling  of 
the  body,  a  particular  flush  of  the  check, 
languor  of  movements  and  thought,  thick¬ 
ness  of  speech,  general  placidity  of  temper 
interrupted  by  occasional  nerve-storms. 
Sir  Willi  urn  declared  himself  unable  to  pro¬ 
nounce  definitely  about  the  state  of  the 
thyroid  in  these  cases. 

Four  years  later,  Dr.  Orel,  who  had  the 
opportunity  of  making  a  post-mortem  ex¬ 
amination  in  a  case  of  this  sort,  and  who 
found  overgrowdh  of  connective  tissue,  the 
interstitial  cement  of  which  yielded  enor¬ 
mous  quantities  of  mucin  in  all  parts  of  the 
body,  gave  to  this  condition  the  name  of 
'myxoedema.  This  author  first  drew  atten¬ 
tion  to  the  diminution  of  the  thyroid  body, 
associated  with  an  almost  complete  anni¬ 
hilation  of  the  proper  gland-tissue  by  the 
mucoid  infiltration. 

This  diminution,  sometimes  amounting 
almost  to  a  disappearance  of  the  gland,  was 
noted  by  many  later  observers.  Still,  it 
was  generally  supposed  to  be  a  result  of  the 
pathological  process,  not  a  working  factor 
in  the  production  of  the  other  phenomena. 
Matters  remained  in  this  state  up  to  the 
beginning  of  1883.  In  that  year,  Professor 
Kocher  of  Berne  described  a  curious  collec¬ 
tion  of  symptoms,  which  he  had  noted  as 
gradually  supervening  in  all  his  cases  of 
total  removal  of  goitre.  Only  those  of  his 
patients  in  whom  there  were  either  acces¬ 
sory  thyroid  bodies,  or  in  whom  a  part  of 
the  enlarged  gland  had  been  intentionally 
or  inadvertently  left  behind,  remained  free 
from  these  symptoms.  Similar  observations 
had  been  made  by  the  Messrs.  Beverdin  of 
Geneva.  On  the  other  hand,  it  is  but  fair 
to  state  that  Professor  Billroth  of  Vienna, 
who  has  extirpated  more  goitres  than  any 
living  surgeon,  states  that  he  has  never 
seen  unusual  symptoms  develop  after  the 
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operation.  Kocher  gave  to  the  state  of 
tilings  developing  after  the  total  removal 
of  goitres  (goitre  is  called  in  German  scien¬ 
tific  language  ‘  struma  ’),  the  name  of  ‘  ca¬ 
chexia  strumipriva.’  The  writer  of  this 
article,  when  reading  Kocher’s  paper,  came 
to  the  conclusion  that  myxeedema  and 
cachexia  strumipriva  were  practically  iden¬ 
tical  ;  that  the  cause  of  both  was  loss  of  the 
function  of  the  thyroid  body,  and  that  the 
only  symptom  peculiar  to  the  latter,  when 
total  removal  of  a  goitre  had  been  practised 
in  young  individuals — viz.  arrest  of  the 
growth  of  the  body — -was  undoubtedly  to 
be  explained  by  the  fact  that  (in  these 
cases)  the  loss  of  the  thyroid  made  itself 
felt  before  the  evolution  of  the  body  had 
been  completed,  whilst  myxeedema,  on  the 
other  hand,  was  essentially  a  disease  of 
adult  life. 

It  is,  indeed,  possible  to  go  one  step 
farther,  and  to  account  for  endemic  cre¬ 
tinism  by  assuming  that  it  is  due  to  loss 
of  function  of  the  thyroid  body,  from  con¬ 
ditions  occurring  during  intra-uterine  life. 
The  writer,  in  fact,  when  communicating 
Professor  Kocher’s  observations  to  the  Clini¬ 
cal  Society  in  1883,  ventured  to  enunciate 
the  proposition  that  cretinism,  myxoedema, 
and  cachexia  strumipriva  were  merely  dif¬ 
ferent  phases  of  one  and  the  same  condition, 
and  due  to  one  and  the  same  cause — viz.  to 
arrest  of  the  function  of  the  thyroid  gland. 
This  proposition  soon  found  corroboration 
by  the  publication  of  a  very  remarkable 
case  of  total  extirpation  of  the  thyroid  gland, 
performed  in  18G7  on  a  bright,  well-deve¬ 
loped  boy,  then  ten  years  old.  Professor 
Paul  Bruns  of  Tubingen,  who  saw  the 
patient  seventeen  years  later,  reports  that 
he  had  not  merely  developed  .all  the  usual 
symptoms  of  myxoedema,  but  that  the 
growth  of  the  trunk  and  of  the  limbs  had 
become  entirely  stunted,  whilst  the  head 
alone  had  continued  to  grow ;  that  the 
patient’s  mental  faculties  had  undergone 
not  merely  arrest  but  even  a  retrograde 
change,  and  that,  in  fact,  the  lad  had  be¬ 
come  a  dwarfy  cretin. 

A  further  and  still  more  important  cor¬ 
roboration  of  the  writer’s  proposition  has 
quite  recently  been  furnished  by  Mr.  Victor 
Horsley,  who  has  succeeded  in  producing 
myxeedema  in  the  monkey  by  extirpating 
the  thyroid  gland,  and  who,  from  his  an¬ 
atomical,  chemical,  and  experimental  re¬ 
searches,  comes  to  the  following  con¬ 
clusions  : — 

1.  The  thyroid  body  appears  to  consist 
of  two  portions  :  (a)  a  glandular,  consisting 
of  highly  vascular  acini,  which  excrete  a 
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mucoid  substance — a  mucin-excreting  por¬ 
tion  (?) ;  and  ( b )  highly  vascular  lymphoid 
nodules — haematogenous  function  (?). 

2.  Excision  of  the  gland  is  followed  by 
a  great  increase  in  the  quantity  of  mucin 
found  in  the  tissues,  an  increased  activity 
of  the  mucin- producing  glands,  and  a 
change  in  function  of  other  non -muciparous 
glands,  whereby  they  become  mucin- 
formers. 

3.  Profound  changes  also  ensue  in  the 
blood.  The  red  blood-corpuscles  are  de¬ 
creased  with  leucocytosis,  the  coagulability 
is  lessened,  and  its  albumens  are  altered  in 
character. 

4.  Nerve-symptoms  also  appear,  changes 
taking  place  in  the  lowest  motor  centres, 
causing  rigidity,  tremors,  and  paresis. 
Changes  occur  in  the  higher  psychological 
centres,  whereby  imbecility  and  cretinism 
occur,  followed  by  death,  which  usually 
occurs  in  a  condition  of  coma. 

Reviewing  these  facts,  Mr.  Horsley 
points  out  that  it  is  clearly  shown  that  re¬ 
moval  or  alteration  of  the  function  of  the 
thyroid  is  the  cause  of  the  general  bodily 
condition.  Whether  such  changes  may  be 
due  to  the  intermediate  action  of  the  vaso¬ 
motor  or  of  a  trophic  centre,  it  is  impossible 
to  say.  When  it  is  remembered  that  the 
thyroid  body  contains  a  mucinoid  material, 
and  that  after  its  removal  mucin  appears 
largely  in  all  the  tissues,  it  becomes  a 
question  whether  the  thyroid  may  not  be 
an  excreting  gland,  the  removal  of  which, 
as  is  usual  in  analogous  cases,  induces  death. 
In  support  of  this,  it  is  urged  that  removal 
of  one  lobe  causes  hypertrophy  of  the  other. 
If,  subsequently,  the  second  lobe  be  removed, 
myxoedematous  symptoms  arise. 

Thus  the  question  stands  at  the  present 
moment.  The  limited  space  allotted  to  the 
writer  does  not  permit  him  to  discuss  the 
results  and  views  of  other  observers  (Schiff, 
Zesas,  Wagner,  Tauber,  Crede,  Hadden, 
Sanquirico,  Canalis,  and  others). 

Inflammation.  —  Causes.  —  Inflamma¬ 
tion  of  the  thyroid  gland  (thyroiditis)  may 
be  of  three  types  :  idiopathic,  traumatic, 
metastatic.  It  may  be  mentioned  here, 
at  once,  that  inflammation  of  a  previously 
healthy  thyroid  gland  is  altogether  rare, 
and  that  it  occurs  much  more  frequently 
in  cases  of  enlarged  glands  (goitres),  when 
all  the  symptoms  hereinafter  described  are 
present,  as  a  rule,  in  still  more  aggravated 
form.  The  idiopathic  form  is  very  rare, 
and  its  etiology  obscure.  It  is  generally 
attributed  to  catching  cold.  Traumatic 
inflammation  may  be  caused  by  any  violent 
injury  to  the  gland.  Metastatic  thyroiditis 


may  occur  in  the  course  of  or  subsequently 
to  typhoid  fever,  pyaemia,  or  puerperal  fever ; 
in  some  rare  cases  it  has  followed  pneu¬ 
monia  and  bronchitis ;  once  it  has  been 
observed  to  alternate  with  orchitis. 

Pathology. — All  forms  of  acute  thyroid¬ 
itis  are  characterised  by  the  usual  changes 
occurring  in  inflammations  :  congestion  of 
the  vessels,  exudation  of  serum,  emigration 
of  leucocytes.  The  inflammation  may  end 
either  in  resolution,  or  in  suppuration,  or 
in  gangrene.  Resolution  not  rarely  occurs 
in  acute  idiopathic  thyroiditis.  Suppura¬ 
tion  is  the  most  frequent  end  of  all  forms 
of  inflammation  of  the  thyroid  gland. 
Sometimes  several  abscesses  are  formed, 
which  generally  point  outwards,  or  more 
rarely  perforate  into  the  mediastinum,  the 
air-passages,  or  the  oesophagus.  Gangrene 
is  very  rare ;  it  may  occur  when  suppura¬ 
tion  extends  to  the  connective -tissue  capsule 
of  the  thyroid  gland,  and  causes  phlegmon¬ 
ous  inflammation  of  the  fasciae  of  the  neck. 

Symptoms. — Febrile  symptoms,  some¬ 
times  rigors,  first  occur.  There  are  vague 
2iains  about  the  face,  neck,  upper  part  of 
the  trunk,  and  occasionally  the  whole  body, 
associated  with  a  feeling  of  constriction 
about  the  throat,  dysphagia,  sometimes 
slight  dyspnoea.  Soon  the  gland,  and  shortly 
afterwards  the  whole  neck,  begins  to  swell ; 
sometimes  the  whole  gland,  in  other  cases 
only  one  lobe  is  thus  affected.  The  inflamed 
part  projects  beyond  the  generally  tumefied 
neck  as  an  isolated  tumour  of  either  firm 
or  more  brawny  consistence.  The  veins 
of  the  neck  are  turgid,  the  inflamed  region 
is  very  tender  to  the  touch,  there  is  con¬ 
tinuous  or  intermittent  pain.  Owing  to  the 
swelling,  the  following  symptoms  may  occur : 
compression  of  the  deeper  vessels  leads  to 
headache,  dulness,  giddiness,  cyanosis  of 
the  face,  sometimes  to  epistaxis  ;  compres¬ 
sion  of  the  oesophagus  to  increased  dys¬ 
phagia  ;  pressure  upon  the  trachea  and  the 
motor  nerves  of  the  larynx  to  dyspnoea, 
often  very  considerable,  sometimes  fatal,  and 
to  dysphonia.  Under  these  circumstances, 
patients  have  been  observed  to  bend  the 
head,  by  preference,  backwards. 

If  the  case  tends  to  resolution,  all  these 
symptoms  may  disappear  within  a  few  days 
or  weeks.  The  occurrence  of  suppuration, 
on  the  other  hand,  is  manifested  by  con¬ 
tinued  fever,  renewal  of  the  rigors,  redness, 
fluctuation  where  the  skin  is  red,  and  finally 
bursting  of  the  abscesses.  In  rarer  cases, 
suppuration  occurs  in  more  centrally  situ¬ 
ated  parts  of  the  gland,  when  it  may  be 
difficult  to  detect  the  exact  seat  of  the  ab¬ 
scess,  and  death  may  be  caused  by  perfora- 
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tion  into  the  trachea  or  the  mediastinum. 
In  some  cases  of  metastatic  thyroiditis, 
suppuration  may  occur  in  the  form  of  an 
almost  painless,  cold  abscess. 

Diagnosis  and  Prognosis. — Acute  in¬ 
flammations  of  the  thyroid  gland  can  hardly 
be  mistaken  for  other  affections.  The  pro¬ 
gnosis,  unless  general  septicaemia  or  pyaemia 
occurs,  or  unless — as  in  the  metastatic  form 
— the  original  disease  tends  to  a  fatal  issue, 
is  not  unfavourable,  even  if  gangrene  should 
occur. 

Treatment. — The  treatment  of  all  forms 
of  acute  thyroiditis  must  be  antiphlogistic. 
In  the  first  stage,  constant  applications  of  ice 
ought  to  be  made  over  the  inflamed  organ  ; 
leeches  may  be  applied  to  the  supra-clavi- 
cular  regions,  and  local  or  general  venesec¬ 
tion  may  become  necessary.  If,  in  spite 
of  these  measures,  suppuration  threatens, 
warm  poultices  must  be  substituted  for  the 
ice  applications,  and,  as  soon  as  fluctuation 
occurs,  the  abscess  or  abscesses  must  be 
opened  by  incision  under  antiseptic  pre¬ 
cautions,  or  by  means  of  trocar  and  canula. 
In  cases  of  deep-seated  abscess,  the  incision 
must  not  be  too  small,  and  a  drainage- 
tube  had  better  be  inserted.  Lticke  re¬ 
commends,  in  those  cases  in  which  the 
trocar  is  used,  after  evacuation  of  the  pus 
to  wash  out  the  cavity  with  carbolised 
water  and  to  inject  some  tincture  of  iodine, 
after  which  the  wound  is  to  be  closed  by 
plaster. 

Goitre. — All  tumefactions  of  the  thy¬ 
roid  gland  not  due  to  inflammatory  or 
malignant  diseases,  or  to  the  immigra¬ 
tion  of  parasites,  are  usually  comprised  un¬ 
der  the  name  of  goitre. 

Goitre  occurs  generally  in  an  endemic 
form,  sometimes  epidemically  (this  especi¬ 
ally,  though  not  exclusively,  in  soldiers 
whose  garrison  has  been  changed  to  a  lo¬ 
cality  in  which  the  disease  is  endemic),  in 
other  cases  sporadically.  It  may  be  either 
congenital  or  acquired.  The  latter  form  is 
most  frequently  developed  at,  or  imme¬ 
diately  after,  the  period  of  puberty.  The 
female  sex  is  much  more  frequently  affected 
than  the  male,  but  it  is  stated  that,  in  India, 
both  sexes  suffer  in  almost  equal  propor¬ 
tions. 

Goitre  forms  one  of  the  symptoms  of 
the  malady  known  as  ‘  Graves’s  ’  or  ‘  Base¬ 
dow’s  ’  disease,  or  as  ‘  exophthalmic  goitre,’ 
which  is  characterised  by  prominence  of 
the  eyeballs,  usually  a  pulsating  swelling  of 
the  thyroid  gland,  palpitations  of  the  heart, 
and  general  nervous  irritability.  In  locali¬ 
ties  where  goitre  prevails  endemically,  the 
domestic  animals  are  not  rarely  goitrous. 


Geographically,  endemic  goitre  may  be 
said  to  occur  mostly  in  mountainous  dis¬ 
tricts.  Thus,  according  to  Lucke’s  careful 
compilation,  in  Europe,  the  Alps,  Pyrenees, 
Carpathian  Mountains,  the  Black  Forest, 
Thuringia,  the  Hartz,  the  Erzgebirge,  Rie- 
sengebirge  ;  in  America,  the  Cordilleras  ;  in 
Asia,  the  Himalayas,  are  the  main  localities 
of  endemic  goitre.  On  the  other  hand, 
there  are  mountainous  districts  in  which 
goitre  is  little  known,  such  as  the  moun¬ 
tains  of  Sweden  and  Norway,  the  Scotch 
Highlands,  the  Apennines. 

In  mountainous  regions  where  goitre 
prevails,  deeply  cut  valleys  suffer  more  than 
high  plateaux.  Then,  again,  whilst  large 
plains  are  usually  free  from  endemic  goitre, 
the  affection  prevails  in  some  such  plains, 
as  in  the  Rhine  Valley,  in  Silesia,  in  North¬ 
ern  Italy,  in  many  districts  of  France,  in 
the  Punjaub,  and  the  valley  of  the  Orinoco. 
It  is  to  be  noted  that  in  all  the  regions  just 
mentioned  there  are  large  rivers,  often  in¬ 
undating  their  borders,  and  marshy  low 
grounds.  Low  seacoasts  are,  on  the  whole, 
free  from  goitre  ;  but  here  also  there  are  ex¬ 
ceptions,  such  as  the  island  of  Arran  and 
the  Azores. 

Causes. — The  causes  of  endemic  goitre 
are  at  present  still  enshrouded  in  mystery. 
Of  all  the  numerous  theories  propounded  to 
explain  the  endemic  occurrence  of  tumefac¬ 
tions  of  the  thyroid  gland,  none  appears 
to  cover  the  whole  question,  though  each 
may  claim  a  certain  degree  of  plausibility. 
Thus  the  condition  of  the  atmospheric  air 
(especially  a  humid  climate)  ;  impurities  of 
the  drinking  water  (snow  water,  excess  of 
mineral  or  of  metallic  contents,  organic 
impurities,  want  of  bromine,  iodine,  or  car¬ 
bonic  acid) ;  geological  conditions  of  the 
soil  (especially  those  formations  which  pro¬ 
duce  water  containing  an  excess  of  mag¬ 
nesia)  ;  a  certain  ‘  goitre -miasma,’  and  in¬ 
dividual  predisposition  (age,  sex,  heredity, 
occupation,  food,  ventilation,  and  situation 
of  dwellings,  &c.),  are  all  accused  of  pro¬ 
ducing,  alone  or  conjointly,  endemic  goitre. 

In  the  etiology  of  sporadic  goitre, 
heredity  plays  the  most  important  role ; 
next  to  it,  changes  in  the  circulation,  arising 
from  the  sexual  functions  of  females  (men¬ 
struation,  pregnancy,  parturition)  ;  finally, 
all  those  conditions  which  favour  congestion 
to  the  head  and  stasis  in  the  veins  of  the 
neck  (carrying  of  heavy  weights  on  the 
head,  mountain  climbing,  blowing  of  trum¬ 
pets,  &c.). 

Epidemic  goitre  may  be  most  fitly  de¬ 
signated  as  a  quick  development  of  tume¬ 
faction  of  the  thyroid  gland  in  a  number 
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of  persons,  under  conditions  favouring  the 
development  of  the  endemic  form  of  the 
disease. 

Exophthalmic  goitre  is  probably  due  to 
an  affection  of  the  cervical  sympathetic 
nerve,  the  swelling  of  the  thyroid  gland 
more  especially  to  paralysis  of  the  vaso¬ 
motor  branches  of  the  sympathetic,  giving 
rise  to  chronic  hypersemia  of  the  vessels  of 
the  gland,  and  thus  favouring  the  condi¬ 
tions  necessary  for  the  production  of  goitre. 
This  view,  however,  though  probably  cor¬ 
rect,  is  not  yet  definitely  proven. 

Pathology. — Though,  of  late,  a  great 
many  subdivisions  of  the  different  forms  of 
goitre  have  been  made,  notably  by  Wolfler, 
based  upon  well-marked  anatomical  differ¬ 
ences,  it  will,  for  practical  purposes,  suffice 
to  distinguish  between  three  main  forms — 
viz.  simple  hypertrophy,  cystic  and  fibroid 
enlargements  of  the  gland.  Between  these 
three  forms  all  possible  varieties  of  transi¬ 
tion  occur.  The  enlargement  may  concern 
the  whole  gland  or  only  parts  of  it.  Prac¬ 
tically,  it  is  important  to  note  that,  in  cases 
in  which  an  accessory  gland  exists,  this 
may  either  become  goitrous  together  with 
the  main  gland,  or  even  alone.  Goitre  may 
form  very  rapidly,  or — and  this  is  more 
usual — very  slowly  and  insensibly. 

In  all  forms  of  goitre,  the  vessels  of  the 
gland,  especially  the  veins,  are  considerably 
dilated.  Goitres  in  which  the  vascular 
changes  predominate  over  the  parenchyma¬ 
tous  have  been  called  ‘  vascular,’  and,  if 
pulsation  exists  within  them,  ‘  aneurismal  ’ 
goitres.  It  is,  however,  from  a  practical 
point  of  view,  as  little  necessary  to  describe 
them  as  distinctly  separate  forms,  as  to 
look  upon  the  goitre  of  Graves’s  disease,  in 
which  the  vascular  changes  also  often  play 
a  predominant  role ,  as  an  individual  and 
distinct  form.  In  reality,  exophthalmic 
goitre  may  and  does  occur  in  any  of  the 
three  main  types  just  mentioned,  though, 
most  frequently,  it  is  the  soft  parenchyma¬ 
tous  form  with  great  vascular  dilatation  in 
which  it  is  met  with. 

Goitre  may  assume  enormous  dimen¬ 
sions,  or  its  growth  may  after  a  time  be 
arrested ;  sometimes,  even  spontaneous  re¬ 
solution  is  said  to  take  place,  especially  if 
the  individual  leaves  a  goitrous  district,  or 
if  he  be  attacked  by  an  acute  febrile  dis¬ 
ease. 

The  different  forms  of  goitre,  as  well 
pointed  out  by  Liicke,  whose  classical  de¬ 
scription  is  mainly  followed  in  this  para¬ 
graph,  generally  represent  merely  different 
phases  of  one  and  the  same  pathological 
process.  In  the  simplest  forms  (parenchy¬ 


matous  or  follicular  goitre),  permanent 
hyperplasia  of  the  follicles  is  produced  by 
over-nutrition  resulting  from  repeated  or 
constant  congestion  of  the  vessels  of  the 
gland.  The  interstitial  connective  tissue 
may  become  atrophied  by  pressure,  whilst 
the  hyperplasic  part  may  be  surrounded 
by  a  thick  connective-tissue  capsule.  If, 
on  the  other  hand,  the  interstitial  tissue 
shares  in  the  process  of  nutritive  irritation, 
which  it  generally  does  in  somewhat 
later  stages  of  parenchymatous  goitre,  it 
begins  to  grow  exuberantly.  Then,  the 
second  form  of  goitre,  the  fibroid,  is  pro¬ 
duced.  The  fibroid  enlargement  may  be 
either  diffuse  or  localised.  In  the  former 
case,  the  glandular  masses  appear  to  be  im¬ 
bedded  in  very  tough  bands  of  fibroid  tissue. 
In  the  latter  case,  hard  nodules  may  be 
found,  movable  and  well  isolated  from  the 
rest  of  the  gland  and  from  each  other. 
The  follicles  in  these  nodules  greatly  atrophy, 
and  finally  only  small  remnants  of  them 
remain,  which  may  undergo  cystic  degenera¬ 
tion.  Sometimes,  calcification  takes  place 
in  very  large  and  very  long-standing  fibroid 
goitres. 

Parenchymatous  goitre  frequently  de¬ 
generates.  A  rare  form  of  such  degenera¬ 
tion  is  the  amyloid,  a  much  more  frequent 
one  the  colloid,  which  in  turn  leads  to  the 
development  of  cystic  goitre.  The  contents 
of  the  enlarged  follicles  being  continually 
changed  into  colloid  material,  there  is  an 
increase  in  size,  often  gained  at  the  ex¬ 
pense  of  the  interstitial  tissue,  which  atro¬ 
phies.  The  adjacent  follicles  then  coalesce 
and  fill  with  gelatinous  material,  and 
thus,  finally,  large  cysts  may  be  formed. 
At  the  same  time,  the  colloid  material  it¬ 
self  undergoes  further  changes,  haemor¬ 
rhage  often  takes  place  from  the  cyst-walls 
into  the  cavity,  and,  finally,  a  brownisli- 
red  fluid  containing  mucin,  albumin,  blood, 
and  its  constituents,  organic  detritus,  &c., 
is  found  to  form  the  contents  of  the 
cyst.  In  rare  cases,  transparent  fluid  simi¬ 
lar  to  that  of  hydrocele  has  been  found. 
Occasionally,  cholesterin,  colloid  material, 
phosphate  of  lime,  &c.,  form  the  contents 
of  cysts.  Parenchymatous  goitre  may, 
however,  become  cystic  without  passing 
through  the  colloid  phase.  This  happens 
when  the  follicles  undergo  fatty  degenera¬ 
tion,  their  contents  being  replaced  by  an 
albuminous  fluid.  The  further  progress  is 
the  same  as  that  of  the  colloid  variety. 

Several  cases  of  hydatid  of  the  thyroid 
gland  have  been  observed.  In  some  cases, 
the  development  of  the  parasite  led  to  great 
enlargement  of  the  gland,  and  even  pro- 
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duced  serious  dyspnoea.  Two  cases  are 
known  in  which  the  cysts  perforated  the 
trachea,  and  immediate  death  ensued. 

Most  cystic  goitres  are  multilocular ;  a 
unilocular  cyst  being  formed  only  by  atro¬ 
phy  of  the  septa  between  the  cysts.  Often, 
however,  even  in  such  cases,  a  kind  of 
fibroid  stroma  traversing  the  cyst  remains. 
The  capsule  of  the  cyst  is  generally  thick 
and  smooth.  Not  rarely,  more  or  less  ex¬ 
tensive  calcification  or  ossification  takes 
place  within  large,  and  even  within  small, 
cysts.  Large  goitres,  in  consequence  of 
their  gravity,  generally  become  peduncu¬ 
lated,  the  pedicle  consisting  of  connective 
tissue,  vessels,  and  nerves. 

Finally,  it  must  be  stated  that  goitrous 
thyroid  glands  show  a  decidedly  greater 
tendency  to  become  inflamed  and  to  under¬ 
go  malignant  degeneration,  than  previously 
healthy  glands. 

Symptoms. — Apart  from  the  external 
disfigurement  of  the  neck,  the  main  symp¬ 
toms  of  goitre  are  due  to  pressure  exercised 
by  the  tumour  upon  neighbouring  parts, 
especially  upon  vessels,  nerves,  muscles, 
air  and  food  passages.  All  these  symptoms 
are  the  more  marked  the  less  pedunculated 
the  goitre  is  ;  thus,  enormous  tumours  hang¬ 
ing  down  in  front  of  the  chest  often  cause 
much  less  serious  symptoms  than  much 
smaller  tumours,  which  from  their  situation 
interfere  with  the  function  of  important 
parts  in  their  vicinity. 

Amongst  the  first  and  most  frequent 
symptoms,  caused  by  small  or  non-peduncu- 
lated  goitres,  is  stasis  in  the  veins  of  the 
tumour  themselves,  and  in  those  of  the 
neck  and  head.  The  former  often  appear 
as  a  large  plexus  on  the  surface  and  in  the 
parenchyma  of  the  gland,  the  superficial 
veins  of  the  neck  being  at  the  same  time 
much  enlarged.  With  every  effort  these 
veins  are  further  dilated.  The  veins  of  the 
head  also  sometimes  suffer  similarly,  the 
face  of  the  patient  appearing  turgid  and 
red  with  every  effort.  The  return  of  blood 
from  the  veins  of  the  brain  being  some¬ 
times  impeded,  the  patient  is  apt  to  suffer 
from  headache,  giddiness,  drowsiness,  &c. 
On  the  other  hand,  tumefaction  of  the  thy¬ 
roid  gland  may  lead  not  only  to  very  con¬ 
siderable  dislocation  forward  or  backward 
of  the  carotids,  but  also  to  compression  of 
these  vessels,  to  diminution  of  the  blood- 
supply  to  the  brain,  and  to  more  or  less 
marked  phenomena  of  cerebral  disturbance, 
such  as  convulsions,  tetany,  epileptoid  at¬ 
tacks,  the  so-called  ‘  goitre-asthma,’  and 
perhaps  also  to — sometimes  fatal — spasm 
of  the  glottis  from  cerebral  anaemia. 
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It  is  probably  to  such  disturbances  of 
the  circulation  in  the  brain,  and  not  to  pres¬ 
sure  upon  the  pneumogastric  nerves,  that 
the  transitory  and  varying  paralysis  of  the 
adductors  of  the  vocal  cords,  accompanied 
by  aphonia,  sometimes  observed  in  young 
females  affected  with  soft  goitres,  and 
mostly  occurring  at  times  of  general  dis¬ 
turbances  of  the  circulation  (menstruation, 
pregnancy)  must  be  ascribed. 

Direct  pressure  upon  the  nerves  of  the 
neck  is  often  met  with  in  the  harder  forms 
of  goitre.  The  motor  laryngeal  branches  of 
the  vagi  suffer  almost  exclusively.  More 
sudden  pressure  may  cause  phenomena 
of  irritation — i.e.  spasm  of  the  glottis 
(which,  however,  as  shown  above,  may 
have  an  entirely  different  origin) ;  more 
gradual  pressure  produces  in  the  first 
place  paralysis  of  the  abductor  fibres  of 
the  recurrent  laryngeal  (of  both,  if  there 
be  simultaneous  pressure  upon  both  re¬ 
currents,  or  pressure  upon  one  pneumo¬ 
gastric  nerve).  Later  on — i.e.  when  all  the 
fibres  of  the  nerve  are  disabled — complete 
paralysis  of  the  corresponding  vocal  cord 
results.  See  Larynx,  Neuroses  of  the. 

Of  muscles,  the  sterno-mastoid  is  most 
liable  to  be  thinned  and  flattened  out  by 
pressure. 

The  most  frequent  and  most  important 
symptom  caused  by  hard,  non-pedunculated 
goitres  is  dyspnoea,  due  to  pressure  upon 
the  air-passages,  notably  upon  the  trachea. 
The  larynx  is  not  rarely  considerably  dis¬ 
placed,  but  hardly  ever  actually  compressed. 
The  trachea,  on  the  other  hand,  is  not  only 
displaced,  but  the  pressure  causes  at  the 
same  time  softening  of  its  cartilaginous 
rings  and  actual  changes  of  its  calibre. 
Thus,  the  wall  of  the  windpipe  may  be 
either  bulged  inwards  on  one  or  both  sides, 
or  from  the  front ;  or  a  circular  goitre  may 
constrict  it  on  all  sides,  or  it  may  be 
pressed  against  the  vertebral  column,  or  be 
quite  bent  over  a  hard  goitrous  nodule,  &c. 
The  dyspnoea  is  in  proportion  to  the  de¬ 
gree  of  narrowing.  In  slighter  cases,  tra¬ 
cheal  stridor  only  occurs  after  efforts,  in 
more  severe  cases  it  is  constant.  The 
dyspnoea  is  sometimes  of  the  most  serious 
kind,  especially  in  cases  of  small  sub- 
sternal  goitres  pressing  the  trachea  against 
the  vertebral  column  (‘  goitre  plongeant  ’  of 
the  French).  Even  if  not  immediately 
fatal,  the  deficient  aeration  of  the  lungs, 
coupled  with  ever-present  increased  re¬ 
spiratory  efforts,  generally  causes,  after  a 
time,  important  organic  changes  of  the 
thoracic  organs,  emphysema,  pulmonary 
catarrh,  dilatation  of  the  right  side  of  the 
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heart,  &c.  In  cases  of  tracheal  narrowing, 
the  larynx  does  not  rise  and  fall  in  respira¬ 
tion,  however  great  the  dyspnoea  may  be. 

From  a  surgical  point  of  view,  attention 
is  once  more  to  be  directed  to  the  fact  that 
the  same  goitre  may  dislocate  and  compress 
the  trachea,  and  simultaneously  paralyse 
both  abductors  of  the  vocal  cords.  In  such 
a  case,  a  double  stenosis  of  the  air -passages 
results ;  an  upper  by  diminution  of  the 
glottic  aperture,  a  lower  by  compression  of 
the  trachea.  It  is  rare  that  the  gullet  is 
compressed  by  goitre.  A  small  so-called 
‘  aberrant  ’  goitre  may  be  situated  between 
the  trachea  and  oesophagus  and  compress 
both  canals,  or  the  enlarged  lateral  lobes  of 
the  gland  may  not  allow  the  gullet  to  shift 
its  position.  Dysphagia  then  occurs. 

Sudden  increase  of  a  cyst  means,  usu¬ 
ally,  haemorrhage  from  the  lining  walls  into 
its  interior ;  rapid  increase  of  volume  of  a 
goitre  which  had  for  a  long  time  remained 
stationary,  together  with  pain  and  swelling 
of  the  lymphatic  glands  of  the  neck,  points 
to  malignant  degeneration. 

Diagnosis. — The  diagnosis  of  goitre  is 
for  the  most  part  easy.  There  are,  how¬ 
ever,  cases  in  which  it  is  very  difficult,  if 
not  impossible,  to  distinguish  goitre  from 
other  tumours  of  the  neck  ;  and,  again,  it 
may  be  very  difficult  to  differentiate  be¬ 
tween  the  individual  forms  of  goitre. 

A  general  diagnosis  will  be  arrived  at 
by  considering  the  history  of  the  case,  the 
characters  of  the  tumour,  and  the  associated 
signs :  enlargement  of  vessels,  paralysis  of 
one  or  both  vocal  cords,  bulging  inwards  of 
the  trachea.  In  arriving  at  a  differential 
diagnosis  of  goitre  from  other  tumours  of 
the  neck,  it  is  a  very  important  factor  that 
goitre  rises  during  the  act  of  swallowing, 
whilst  other  tumours  do  not,  unless  fixed 
by  newly-formed  connective  tissue  to  the 
air-passages.  Small  substernal  goitres  are 
sometimes  apparent  to  sight  and  touch 
during  the  act  of  swallowing  only. 

Simple  congestive  swellings  of  the  thy¬ 
roid  gland  are  generally  transitory,  and  are 
due  to  menstruation,  pregnancy,  &c. ;  the 
neck  appears  somewhat  full,  and  it  is  often 
difficult  to  make  the  gland  out  by  palpa¬ 
tion. 

Parenchymatous  goitre  is  more  resis¬ 
tant  and  more  sharply  limited.  Generally, 
only  parts  of  the  gland  are  hypertrophied. 
These  are  smooth,  somewhat  elastic,  only 
moderately  enlarged.  Fibroid  goitre  is 
characterised  by  a  number  of  single,  mov¬ 
able,  hard  nodules,  which  project  from  the 
generally  hypertrophied  gland.  If  there 
be  calcareous  deposits  in  the  nodules,  their 


hardness  is  still  more  pronounced.  Fibroid 
goitres  often  assume  enormous  dimensions. 

Cystic  goitre  is  usually  globular  or 
ovoid,  sharply  limited,  and,  when  filled  with 
thin  fluid,  shows  distinct  fluctuation.  If, 
however,  the  wall  be  very  thick  or  the  con¬ 
tents  more  atheromatous,  it  may  be  very 
difficult  to  be  sure  whether  there  is  fluc¬ 
tuation.  Under  such  circumstances,  an 
exploratory  puncture  must  be  made  with 
a  very  fine  trocar.  Great  care,  however, 
should  be  exercised  when  this  proceeding 
is  determined  upon,  for  dangerous  haemor¬ 
rhage  may  be  produced  if  the  trocar  un¬ 
fortunately  should  injure  a  large  vessel. 
The  puncture  should  always  be  made 
under  antiseptic  precautions. 

The  goitre  of  Graves’s  disease  is  charac¬ 
terised  by  vascularity,  often  by  pulsation, 
and  by  the  accompanying  exophthalmos, 
rapid  pulse  and  palpitations  ;  often  by  blood- 
murmurs  of  the  heart,  in  the  carotids,  and 
in  the  vessels  of  the  thyroid  gland. 

Mixed  forms  (multilocular  cysts,  fibroid 
nodules,  general  parenchymatous  enlarge¬ 
ment,)  are  to  be  diagnosed  by  their  unequal 
consistence,  and,  if  necessary,  by  explora¬ 
tory  puncture. 

The  differential  diagnosis  of  goitre  from 
other  tumours  of  the  neck,  is  rendered  in 
some,  fortunately  rare,  cases  exceedingly 
difficult,  by  the  fact  that  occasionally  so- 
called  ‘  accessory  ’  or  ‘  aberrant  ’  portions 
of  thyroid  tissue  at  a  considerable  distance 
from  the  natural  situation  of  the  thyroid 
gland,  undergo  goitrous  changes.  Even 
greater  difficulties  may  present  themselves 
when  such  aberrant  masses  of  thyroid  tissue 
are  situated  near  the  hyoid  bone,  behind 
the  sterno -mastoid  muscle,  in  front  of  the 
substernal  portion  of  the  trachea,  between 
the  trachea  and  oesophagus,  &c.  It  will, 
therefore,  be  advisable  to  remember,  in  every 
case  of  tumour  of  the  neck,  the  possibility  of 
its  being  an  ‘  aberrant  ’  goitre.  The  tumours 
most  likely  to  be  confounded  with  goitre 
are  congenital  cysts  (sometimes  with  seba¬ 
ceous  contents),  blood-cysts,  hydatid  cysts 
in  the  gland  itself  or  in  other  tissues  of  the 
neck,  cold  abscesses  originating  from  broken- 
down  lymphatic  glands,  fatty  growths, 
adenomata,  lymphomata  and  sarcomata 
of  the  lymphatic  glands,  and  malignant 
tumours  of  the  thyroid  gland.  The  nature 
of  cystic  tumours,  in  the  situation  of  the 
thyroid  gland,  will  generally  have  to  be 
made  out  by  exploratory  puncture.  From 
malignant  tumours  of  this  neighbourhood, 
whether  they  start  from  the  thyroid  gland 
itself  or  from  other  structures,  goitre  is 
distinguished  b}^  its  usually  slow  growth, 
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painlessness  and  absence  of  tenderness  on 
pressure,  non -infiltrating  character,  and 
absence  of  general  cachexia.  It  has  been 
repeatedly  mentioned  that  goitre  may 
undergo  malignant  change.  This  occurs 
sometimes,  without  any  apparent  cause,  in 
cases  in  which  a  goitre  has  been  in  existence 
for  twenty  years  or  more.  All  the  symp¬ 
toms  just  mentioned  will  then  arise. 

Treatment. — If  an  individual  living  in 
a  goitrous  district  becomes  affected  with 
goitre,  he  ought  to  leave  the  neighbourhood 
as  quickly  as  possible.  Recent  goitres  often 
disappear  without  further  medication,  if  a 
change  of  residence  into  a  non-goitrous 
locality,  especially  to  the  seaside,  can  be 
effected.  It  has  also  been  advised  that  the 
patients,  and,  in  fact,  all  living  in  goitrous 
districts,  especially  all  those  who  have 
recently  moved  into  them,  should  drink 
only  boiled  water. 

The  treatment  varies  considerably  ac¬ 
cording  to  the  nature  of  the  goitre. 

Apart  from  change  of  residence,  sojourn 
at  the  seaside,  &c.,  iodine  preparations  are 
most  serviceable  in  cases  of  soft,  parenchy¬ 
matous  goitre.  They  may  be  administered 
in  the  form  of  an  iodide  of  potassium 
mixture  (5-10  grains  twice  or  three  times 
daily)  combined  with  the  external  use  of  an 
iodine  ointment.  The  writer  has  often  seen 
good  results  from  the  use,  once  or  twice 
daily,  of  a  combination  of  one  part  of  the 
ung.  iodi  (B.P.)  to  2-4  parts  of  the  ung. 
potassii  iodidi  (B.P.).  Broadly  speaking,  the 
effect  of  this  treatment  is  the  better  and 
quicker,  the  younger  the  individual  and 
the  more  recent  the  goitre.  In  recent 
cases,  even  comparatively  large  goitres 
often  very  rapidly  and  entirely  disappear  ; 
in  goitres  of  longer  standing,  some  diminu¬ 
tion  generally  takes  place,  but  not  complete 
cure.  The  biniodide  of  mercury  ointment, 
the  applications  of  which  in  India  are  re¬ 
ported  to  be  so  marvellously  successful,  ap¬ 
pears  to  have  yielded  less  satisfactory  re¬ 
sults  in  the  hands  of  European  practitioners. 
Possibly  the  absence  of  the  tropical  sun,  to 
the  rays  of  which,  in  India,  the  neck  of 
the  patient  is  exposed  during  and  after  the 
application,  may  in  some  measure  explain 
the  difference.  Dr.  Morell  Mackenzie  re¬ 
commends  counter-irritation  to  the  neck  by 
means  of  applications  of  the  liquor  epispas- 
ticus  (B.P.)  in  cases  of  soft  goitre.  The 
iodine  treatment  above  described  will,  how¬ 
ever,  be  found  to  suffice  in  most  cases. 

Recently,  Dr.  Moritz  Schmidt  has  ad¬ 
vised,  in  cases  of  soft  and  of  fibrous  goitre, 
the  permanent  application  of  cold  to  the 
patient’s  neck  by  means  of  Leiter’s  hollow 


lead-tubes,  which  are  fastened  round  the 
patient’s  neck,  and  through  which  a  current 
of  cold  water  constantly  circulates.  In 
simple  cases,  these  tubes  are  to  be  worn 
twice  daily,  each  time  for  three  hours;  in 
cases  in  which  dyspnoea  is  present,  day  and 
night.  Dr.  Woakes  has  lately  recommended 
the  internal  use  of  hydrofluoric  acid  as  an 
adjunct  in  the  treatment  of  bronchocele. 
He  administers  ten  minims  (or  more)  of  a 
half  per  cent,  solution  of  the  redistilled 
fluoric  acid  in  an  ounce  of  water,  twice 
daily.  The  results  appear  to  be  somewhat 
uncertain.  Several  observers  have  added 
their  testimony  to  its  satisfactory  effects; 
but  in  the  hands  of  others — and  the  writer 
must  class  himself  amongst  them — the 
remedy  has  not  yielded  appreciable  results, 
in  spite  of  long-continued  and  repeated 
trials. 

Should  no  good  effect  follow  medicinal 
treatment  in  long-standing  cases  of  soft 
goitre,  parenchymatous  injections  of  iodine 
may  be  resorted  to  with  a  good  prospect  of 
effecting  a  cure  ;  and  this  form  of  treatment 
will  also  be  found  useful  in  cases  of  fibrous 
goitres,  provided  that  the  latter  are  not  too 
old,  too  hard,  and  partly  calcified. 

The  rules  adopted  by  the  writer  are 
as  follows  :  —  (1)  Select  suitable  cases  only 
— i.e.  cases  in  which  the  gland-substance 
is  so  thick  that  one  may  be  fairly  certain 
that  the  injection  can  be  made  into  the 
parenchyma  proper,  and  in  which,  on  the 
other  hand,  the  interstitial  fibroid  change 
has  not  progressed  too  far.  (2)  Inject  every 
third  day  into  the  gland-substance  proper 
a  quantity,  from  20  to  30  drops,  of  an  alco¬ 
holic  iodine  solution  (1  part  of  iodine  in 
12  parts  of  absolute  alcohol),  with  a  well- 
made  and  well-cleaned  hypodermic  screw- 
syringe.  (3)  Vary  as  much  as  possible  the 
place  of  injection,  and  never  inject  into  the 
same  neighbourhood  on  two  consecutive 
occasions.  (4)  Avoid  wounding  superficial 
veins  and  injecting  air.  A  piece  of  tape 
may  be  tied  round  the  neck  below  the 
tumour,  so  as  to  compress  the  superficial 
veins.  (5)  Neither  insert  the  point  of  the 
needle  too  timidly ,  when  the  injection- 
fluid  will  very  likely  pass  into  the  cellular 
tissue,  suppuration  resulting ;  nor  too 
violently ,  when  it  may  completely  j>er- 
forate  the  gland,  and  the  injected  fluid  may 
be  thrown  into  other  important  tissues. 
It  is  a  good  plan  to  let  the  patient  swallow 
when  the  needle  has  been  inserted,  before 
the  injection  is  proceeded  with,  the  body  of 
the  syringe  being  held  quite  loosely  in  the 
operator’s  hand  ;  if  the  point  of  the  needle 
is  in  the  gland-substance,  the  foremost 
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part  of  the  syringe  will  rise  with  the  rising 
gland ;  if  it  be  in  front  of  the  gland,  no 
movement  will  ensue ;  if  it  have  per¬ 
forated  the  gland,  the  hindermost  part  of 
the  syringe  will  chiefly  rise.  (6)  Never 
inject  in  such  a  direction  that  the  point 
of  the  needle  points  directly  towards  the 
trachea  or  towards  the  great  vessels  and 
nerves  of  the  neck.  (7)  Inject  very  slowly, 
and  watch  especially  the  effect  of  the  in¬ 
jection  of  the  first  few  drops.  Select  the 
place  of  injection  carefully  beforehand  by 
palpation,  and  steady  the  tumour  with  the 
left  hand  whilst  making  the  injection. 
Previous  freezing  of  the  surface  with 
anaesthetic  ether  round  the  point  selected 
for  injection  may  be  resorted  to,  but  is  not 
necessary. 

Attention  to  the  foregoing  important 
precautions  is  very  necessary  to  avoid  un¬ 
pleasant  results.  It  must,  however,  be 
confessed  that,  even  if  they  are  puncti¬ 
liously  attended  to,  this  form  of  treatment 
is  not  altogether  devoid  of  risk,  the  principal 
dangers  being — (1)  injection  of  iodine  or 
air  into  a  vessel,  causing  embolism  and 
sudden  death ;  (2)  lesion  of  the  pneumo- 
gastric  or  of  the  recurrent  laryngeal  nerve, 
followed  in  some  instances  by  spasm,  in 
others  by  lasting  paralysis  of  the  vocal 
cord  or  cords ;  (3)  suppuration  and  putre¬ 
faction  of  the  goitre.  All  these  dangers 
are  fortunately  very  rare,  but,  without  any 
doubt,  their  occasional  occurrence  has  been 
positively  ascertained  by  clinical  observa¬ 
tion  and  by  post-mortem  examination, 
whilst,  at  the  same  time,  they  are — at  least 
to  some  extent  —  uncontrollable.  The 
writer,  therefore,  is  of  opinion  that  it  is 
the  duty  of  every  surgeon  not  to  represent 
the  operation  as  a  perfectly  safe  one,  but  to 
inform  the  patient  or  his  friends,  before  be¬ 
ginning  the  treatment,  of  its  risks. 

Frequently,  the  patient  complains,  at  or 
immediately  after  the  injection,  of  radiating 
pains  in  the  teeth,  the  occiput,  the  chest, 
&c.  These  symptoms  are  of  no  serious 
import,  and  usually  pass  away  after  a  few 
moments.  Shortly  afterwards,  slight  ten¬ 
derness  and  swelling  over  the  point  of 
the  injection  generally  result,  which  are 
easily  relieved  by  cold-water  dressings. 
No  definite  statements  can  be  made  as  to 
the  number  of  the  injections  necessary  to 
complete  a  cure,  or  the  time  required  for 
treatment,  both  depending  on  the  duration 
of  the  goitre,  its  size,  and  character. 

Instead  of  iodine  solutions,  other  in¬ 
jection-fluids  have  been  recommended  at 
various  times,  notably  pure  alcohol,  ergotine 
d’Yvon,  liquor  arsenicalis,  and  hyperosmic 


acid,  but  none  of  these  have  come  into- 
general  use. 

The  treatment  of  parenchymatous,  and 
especially  of  fibroid,  goitre  by  means  of 
setons,  which  was  at  one  time  very  much 
in  vogue,  has  been  almost  entirely  super¬ 
seded  by  the  iodine  injections. 

For  the  treatment  of  cysts  three  me¬ 
thods  are  employed  :  puncture  with  sub¬ 
sequent  injection  of  an  irritant  fluid,  in¬ 
cision,  and  excision.  Simple  aspiration 
has  been  given  up  almost  entirely,  as  ex¬ 
perience  shows  that  the  cyst,  when  simply 
emptied,  almost  always  fills  again  very 
rapidly.  Besides,  simple  aspiration  is  not 
quite  safe. 

In  the  writer’s  experience,  the  injection 
of  perchloride  of  iron  into  the  cyst  yields 
more  satisfactory  results  than  injections  o 
iodine,  though  it  cannot  lay  claim  to  abso¬ 
lute  safety.  The  best  method  of  injection 
is  that  described  by  Dr.  Moreil  Mackenzie 
in  the  following  words  : — ‘  In  carrying  out 
this  mode  of  treatment,  I  use  a  watery 
solution  of  perchloride  of  iron  (25  per 
cent.),  and  I  have  for  many  years  em¬ 
ployed  a  syringe  of  somewhat  peculiar 
construction.  It  consists  of  an  ordinary 
glass  barrel  and  piston,  with  a  tapering 
metallic  tube  fixed  at  a  slightly  obtuse 
angle  to  its  distal  extremity.  A  circular 
ring,  screwed  on  to  the  shank  of  the  piston, 
regulates  the  distance  to  which  the  latter 
can  descend.  The  object  of  this  cylinder 
is  to  prevent  the  accidental  passage  of  air 
into  a  cyst,  and  thus  into  a  vein . 

‘  The  cyst  is  first  punctured  and 
emptied  with  a  trocar  at  its  most  dependent, 
part,  a  drachm  or  two  (according  to  the 
size  of  the  cyst)  of  the  solution  of  per¬ 
chloride  of  iron  is  then  injected,  the  canula 
with  its  plug,  and  the  iron  solution  being 
left  in  the  cyst.  After  seventy-two  hours 
the  plug  is  removed,  and  the  contents  of 
the  cyst  withdrawn. 

‘  If  the  fluid  be  then  found  to  contain 
much  blood,  or  if  it  be  thin  and  serous  in 
appearance,  a  second  injection  must  be 
made.  In  other  words,  whilst  haemorrhage 
must  be  carefully  prevented,  a  slight  in¬ 
flammation  of  the  lining  membrane  of  the 
cyst  is  essential.  One  injection  is  generally 
sufficient,  but,  if  the  first  injection-fluid  be 
too  quickly  removed,  the  process  may  have 
to  be  repeated  three  or  four  times  at  inter¬ 
vals  of  two  or  three  days. 

‘  When  reaction  has  taken  place,  and 
the  discharge  is  free  from  blood,  the  canula, 
with  its  plug,  must  still  be  kept  in  the  cyst. 
Poultices  of  linseed  meal  should  be  kept 
constantly  applied  for  three  or  four  weeks, 
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sometimes  longer.  When  suppuration  is 
well  set  up,  the  plug  may  be  removed,  the 
canula,  however,  being  allowed  to  remain 
until  the  secretions  become  limited  in 
amount  and  thin  in  consistence. 

‘  When  the  cyst  is  very  large,  it  is  best 
to  try  to  reduce  the  quantity  of  the  fluid 
before  injecting.  This  can  often  be  done 
by  drawing  off  a  small  amount,  say  two  or 
three  drachms,  at  intervals  of  a  day  or  two 
on  several  occasions.  No  attempt  must, 
however,  be  made  to  empty  the  sac  en¬ 
tirely,  for  if  this  is  done,  haemorrhage  takes 
place  from  the  lining  membrane  of  the 
cyst  into  its  cavity,  which  soon  becomes 
full  again. 

‘  The  duration  of  the  treatment  is  from 
three  weeks  to  four  months,  according  to 
the  size  of  the  cyst,  the  usual  time  being 
six  to  eight  weeks.’ 

Incision  of  the  sac,  followTed  by  suture 
of  the  free  edges  of  the  lining  membrane 
to  the  edges  of  the  skin-wound,  has  been 
recommended  and  executed  with  satisfac¬ 
tory  results  in  a  considerable  number  of 
cases ;  but  there  are  several  drawbacks 
to  this  treatment,  amongst  which  may  be 
enumerated  the  possibility  of  primary  and 
secondary  haemorrhage,  putrefaction  within 
and  around  the  sac,  formation  of  fistulous 
communications  with  neighbouring  parts, 
&c.  The  operation  and  the  after-treat¬ 
ment  should  be  carried  out  under  strict 
antiseptic  precautions,  and  all  bleeding 
vessels  be  tied  immediately,  which  is 
not  always  easy,  especially  if  secondary 
haemorrhage  in  the  bottom  of  the  sac 
occurs.  In  some  cases,  plugging  of  the 
sac  with  styptic  tampons  may  be  un¬ 
avoidable. 

In  cases  in  which  it  is  found  that  a 
large  cyst,  enclosed  in  a  very  thick  fibrous 
wall,  is  only  loosely  connected  with  the 
surrounding  parts,  extirpation  might  be  ad¬ 
vantageously  undertaken.  This  operation 
will  best  be  performed,  under  antiseptic 
precautions,  by  shelling  the  sac  out  of  its 
surroundings  as  much  as  possible  by  means 
of  the  finger  or  of  blunt  instruments,  by 
ligaturing  every  vessel  torn  during  this 
proceeding,  and  by  dressing  the  resulting 
wound  antiseptically. 

Whilst,  by  means  of  one  or  the  other  of 
the  above  methods,  it  will  be  possible,  in 
the  larger  number  of  cases,  to  prevent  the 
occurrence  of  those  grave  symptoms  which 
have  been  described  in  the  paragraph  on 
symptomatology,  yet  there  are  some 
goitres  which  unfortunately  do  not  appear 
to  be  amenable  to  any  form  of  treatment ; 
whilst  others  come  under  observation 


when  these  symptoms  have  already  been 
fully  developed,  and  when  no  relief  can  be 
expected  from  the  adoption  of  any  of  the 
methods  above  recommended. 

The  grave  symptoms  referred  to  are 
mainly  those  of  narrowing  of  the  air-pas¬ 
sages,  which  in  turn,  as  has  been  shown, 
may  be  produced — (a)  by  direct  compression 
of  the  trachea,  (6)  by  spasm  of  the  glottis, 
(c)  by  paralysis  of  the  glottis-openers,  {d) 
by  the  simultaneous  existence  of  the  condi¬ 
tions  mentioned  under  ( a )  and  (c).  Now  it  is 
clear  that,  if  we  could  be  certain  of  open¬ 
ing  the  air-passages  below  the  seat  of  the 
obstruction,  this  would  be  the  simplest  way 
of  averting  impending  suffocation ;  but,  in 
the  first  place,  it  is  often  impossible  to  say 
how  far  down  the  trachea  is  obstructed, 
and,  secondly,  the  technical  difficulties  of 
tracheotomy  in  cases  of  large  goitres  are 
often  enormous,  sometimes  insuperable. 
Unless  the  goitre  extends  too  high  up,  the 
operation  consists  in  opening  the  fascia  pro¬ 
pria,  pulling  down  the  isthmus  of  the  gland 
by  means  of  blunt  instruments,  opening 
the  air-passages  above  the  gland,  and  in¬ 
serting  one  of  Koenig’s  long  flexible  silver 
canulas,  which  are  intended  to  force  their 
way  through  the  compressed  part  of  the 
trachea,  or,  should  no  such  canula  be  at 
hand,  using  a  common  elastic  catheter  for 
that  purpose.  In  other  cases,  the  surgeon 
may  be  compelled  to  ligature  the  isthmus 
on  both  sides,  to  split  the  ligatured  part  in 
the  middle  line,  and  then  to  open  the 
trachea  in  the  usual  way.  If,  however,  the 
goitre  be  large,  it  will  often  be  found  that, 
in  spite  of  the  ligature  en  masse,  severe 
haemorrhage  occurs  when  the  isthmus  is 
split,  and  the  bleeding  vessels  will  then 
have  to  be  tied  seriatim. 

Much  precious  time  is  often  thus  lost,  in 
cases  in  which  the  operation  is  performed 
in  the  greatest  hurry  to  save  the  patient 
from  impending  suffocation.  If  the  opera¬ 
tion  be  performed  at  all,  it  is  very  important 
to  keep  the  head  very  steady  during  the 
whole  of  the  operation  to  prevent  collapse 
and  tilting  of  the  trachea,  and  to  keep  it 
so  afterwards  by  sandbags. 

In  order  to  reach  the  cause  of  the  evil, 
and  to  ensure  a  radical  cure  in  serious 
cases,  removal  of  the  goitre  may  be  neces¬ 
sary.  The  operation,  which  in  former  years 
was  very  fatal,  is  now,  owing  to  advances 
in  antiseptic  surgery  and  improved  methods, 
far  less  so  than  formerly ;  to  the  actual 
dangers  of  the  operation  must  be  added 
the  possible  occurrence  of  subsequent  symp¬ 
toms  of  myxcedema,  due  to  the  loss  of  the 
thyroid  gland.  It  appears,  however,  that 
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myxoedema  is  not  likely  to  occur  if  a  small 
portion  of  the  gland  is  left  behind.  The 
writer  is,  therefore,  of  opinion  that  extir¬ 
pation  of  a  goitre  may  he  undertaken  when 
the  condition  of  the  patient  appears  to 
render  this  strictly  necessary,  provided 
that  it  is  possible  to  leave  behind  a  portion 
of  the  tissue  of  the  gland. 

With  regard  to  the  operation  itself,  there 
is  at  present  considerable  difference  of 
opinion,  but  probably  Kocher’s  method  is 
the  best.  It  is  thus  described  by  Sir  W. 
MacCormac : — 

‘  The  manner  in  which  the  enlarged 
thyroid  gland  may  be  excised  varies.  It 
is  essential  to  provide  for  an  aseptic  con¬ 
dition  of  the  wound,  and  so  avoid  septic 
infiltration  of  the  cellular  tissue  of  the 
neck,  which  is  very  sudden  in  appearance, 
often  without  any  very  marked  external 
change,  while  the  result  is  almost  always 
fatal.  It  is  not  less  important  to  control 
haemorrhage,  as  far  as  possible,  and  to  avoid 
injury  to  the  recurrent  nerve.  The  super¬ 
ficial  incision  may  be  of  two  kinds,  an 
angular  and  a  Y-shaped.  Where  the  en¬ 
largement  is  chiefly  confined  to  one  side, 
a  median  incision  should  first  be  made 
from  the  upper  margin  of  the  tumour  to 
the  notch  of  the  sternum.  In  this  way, 
only  the  transverse  communicatingbranches 
of  the  veins  will  be  divided,  and  from  the 
upper  extremity  of  this  incision  ample 
room  can  be  obtained  by  making  an  ob¬ 
lique  incision  upwards  and  outwards, 
which  should  extend  from  the  level  of  the 
cricoid  cartilage  to  the  anterior  border 
of  the  sterno -mastoid  muscle,  or  further,  if 
necessary,  in  the  direction  of  the  mastoid 
process.  The  skin  and  platysma  having 
been  divided,  the  superficial  veins  will  be 
cut  through  at  right  angles,  and  may  at 
once  be  tied  with  double  ligatures.  Where 
the  thyroid  enlargement  is  bilateral,  a 
similar  oblique  incision  may  be  made  on 
the  opposite  side.  After  the  platysma  and 
superficial  fascia  have  been  divided,  the 
sterno-hyoid,  sterno-thyroid,  and  omo-hyoid 
muscles  appear  spread  over  the  tumour. 
As  a  rule,  especially  if  the  tumour  be  large, 
these  must  be  divided,  and,  in  some  cases, 
part  of  the  sterno-mastoid  muscle  as  well; 
but  this  entails  no  serious  after-conse¬ 
quences.  The  tumour  will  now  be  fully 
exposed,  with  enormously  dilated  veins 
covering,  probably,  its  entire  surface. 
These  veins  must  be  tied,  one  by  one,  with 
a  double  ligature  before  division. 

‘  The  greatest  care  must  be  taken  at  this 
stage,  for  the  veins  are  not  only  huge  in 
size,  but  their  walls  are  very  thin  and 


easily  torn  or  cut  through  by  the  ligature. 
The  tumour  may  now  be  carefully  sepa¬ 
rated  by  the  finger,  or  handle  of  the  scalpel, 
until  the  position  of  the  superior  thyroid 
artery  at  the  superior  lateral  extremity  of 
the  thyroid  body  shall  be  reached.  Here  ' 
the  superior  thyroid  artery  will  be  found 
entering  the  tip  of  the  thyroid  tumour, 
and,  either  separately  or  together  with  its 
vein,  must  be  carefully  double -ligatured 
and  divided  between.  The  artery  is  gene¬ 
rally  much  enlarged,  and  its  walls  are  very 
thin. 

‘  Search  is  now  made  for  the  inferior 
thyroid  artery,  which  must  be  most  care¬ 
fully  isolated  previously  to  ligature.  This 
may  be  applied  as  far  as  possible  from  its 
entrance  into  the  tumour.  ...  In  this 
way  the  recurrent  nerve  will  be  v/ell  pro¬ 
tected  from  injury.  The  inferior  thyroid 
artery,  after  leaving  the  thyroid  axis, 
passes  transversely  behind  the  outer  border 
of  the  thyroid,  and  for  some  distance  on 
its  posterior  surface  before  it  penetrates 
the  gland,  after  dividing  into  several 
branches.  Close  to  the  trachea,  the  trunk 
of  the  artery  passes  behind  the  recurrent 
nerve,  which  it  partly  encircles.  The 
branches  of  the  artery  may  be  divided, 
after  ligature,  close  to  the  surface  of  the 
gland,  and  bleeding  will  not  occur  owing 
to  the  preliminary  ligature  of  the  main 
trunk.  .  .  .  The  tumour  may  now  be 
turned  towards  the  median  line  and  lifted 
from  the  trachea.  The  further  isolation 
should  be  conducted  as  carefully  as  possible 
until  the  isthmus  is  reached,  which  should 
be  most  carefully  divided,  each  bleeding 
point  being  secured  as  it  appears.  When 
the  enlargement  is  bilateral,  the  same 
operative  procedure  must  be  conducted  on 
the  opposite  side.  It  is  very  important,  if 
possible,  to  avoid  performing  tracheotomy, 
as  it  enormously  increases  the  subsequent 
risks.  .  .  .  When  tracheotomy  is  necessary, 
as  it  fortunately  seldom  is,  the  wound  be¬ 
comes  speedily  septic.  It  is  better  under 
these  circumstances  to  treat  it  as  an  open 
wound  with  frequent  irrigation,  in  the  hope 
of  preventing  the  fatal  mediastinal  infil¬ 
tration  which  so  often  occurs.’ 

Finally,  an  operation  must  be  men¬ 
tioned,  which,  though  only  in  its  infancy, 
promises  to  be  of  excellent  service  in  those 
cases  in  which  operative  interference  is 
indicated  on  account  of  attacks  of  severe 
dyspnoea.  This  is  resection  of  the  isthmus , 
with  or  without  the  innermost  part  of  the 
lateral  lobes  of  the  enlarged  gland,  an 
operation  first  advocated  by  Sir  Duncan 
Gibb,  and  repeatedly  performed  with  sue- 
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cess  during  the  last  few  years  by  Mr.  , 
Sydney  Jones.  The  operation  is  very 
simple  : — The  isthmus  is  carefully  isolated. 
After  having  been  exposed  by  a  median 
incision,  double  ligatures  are  passed  round 
its  lateral  parts,  and  the  ligatured  part  is 
cut  out,  every  bleeding  point  being  secured 
as  it  appears.  From  the  deep  gutter  thus 
created  in  front  of  the  trachea,  free  drain¬ 
age  is  secured  during  the  process  of  heal¬ 
ing.  The  results  obtained  by  Mr.  Jones 
with  regard  to  relief  from  dyspnoea,  dys¬ 
phagia,  laryngeal  cough,  &c.,  were  very 
satisfactory.  Perhaps  the  most  remark¬ 
able  result  of  this  operation,  however,  is 
the  fact  that  the  lateral  lobes  left  behind 
appear  to  shrink  after  the  removal  of  the 
isthmus.  Felix  Semon. 

THYROID  GLAND,  Injuries  and 
Wounds  of  the. — Injuries  and  wounds  of 
the  thyroid  gland  are  comparatively  rare. 
When  they  do  occur,  other  and  more  im¬ 
portant  organs  (larynx,  trachea,  carotid 
artery,  jugular  vein,  vagus,  oesophagus)  are, 
usually,  simultaneously  implicated.  The 
isthmus  is  exposed  to  injury  during  opera¬ 
tions  performed  in  order  to  open  the  air- 
passages,  and  in  homicidal  attempts.  The 
haemorrhage  which  results  is  sometimes 
considerable.  If  the  gland  be  injured  by 
gunshot  wounds,  there  is  generally  at  first 
parenchymatous  bleeding,  not  rarely  vio¬ 
lent  secondary  haemorrhage.  If  larger  ves¬ 
sels  are  injured,  they  should  be  ligatured 
if  possible  ;  if  this,  however,  is  impossible 
(especially  in  cases  of  secondary  haemor¬ 
rhage),  it  may  be  necessary  to  tie  the 
carotid  or  the  subclavian.  In  parenchy¬ 
matous  haemorrhage,  digital  compression 
ought  to  be  tried ;  styptics  must,  if  pos¬ 
sible,  be  avoided,  as  extensive  suppuration 
may  be  the  result.  There  is  no  objection 
to  sutures  in  incised  wounds  of  the  thyroid 
gland ;  under  antiseptic  precautions  they 
often  will  heal  by  first  intention.  In  addi¬ 
tion  to  wounds,  the  thyroid  gland  is  ex¬ 
posed  to  contusions,  which  may  be  followed 
by  subcutaneous  rupture  of  vessels.  In  all 
forms  of  injury,  extensive  infiltration,  partly 
sanguinolent,  partly  cedematous,  of  parts  of 
the  gland  or  of  the  whole  gland,  and  even 
of  the  neighbouring  tissues,  may  ensue. 
This  in  turn  may  lead  to  active  inflamma¬ 
tion,  manifested  by  any  or  all  of  the  symp¬ 
toms  mentioned  under  that  heading.  See 
Thyroid  Gland,  Diseases  of  the.  In  the 
first  stage  of  all  injuries  of  the  gland, 
energetic  antiphlogistic  treatment  (ice,  or 
Leiter’s  tubes  to  the  neck,  &c.)  ought  to  be 
adopted ;  should  active  inflammation  occur, 


this  must  be  treated  in  the  same  manner 
as  a  common  inflammation  of  the  gland. 

If,  instead  of  a  normal,  an  enlarged  thy¬ 
roid  gland  is  injured,  the  chain  of  events  is 
practically  the  same,  only  the  symptoms, 
especially  in  the  cystic  forms,  may  be  much 
more  severe.  Thus,  in  consequence  of  con¬ 
tusion,  considerable  haemorrhage  may  take 
place  into  a  cyst,  leading  to  rapid  and 
enormous  enlargement  of  the  latter,  with 
compression  of  vessels  and  nerves,  of  the 
trachea,  of  the  oesophagus,  &c.  Should  the 
symptoms  (dyspnoea,  dysphagia)  in  cases  of 
this  kind  be  very  severe,  it  may  be  neces¬ 
sary  to  puncture  or  even  to  incise  and  plug 
the  cavity.  In  cases  in  which  the  symptoms 
are  not  so  severe,  the  treatment  recom¬ 
mended  for  wounds  and  contusions  of  the 
normal  thyroid  gland  may  be  adopted.  If 
possible,  the  bleeding  vessels  should  be  tied 
one  by  one.  If  a  cyst  has  been  opened  by 
an  injury,  it  will  be  best  to  treat  it  as  if 
the  cyst  had  been  intentionally  incised.  In 
conclusion,  it  may  once  more  be  stated  that 
all  wounds  of  the  thyroid  gland  in  which 
the  air  passages  have  not  been  opened 
ought  to  be  treated  antiseptically,  and  that 
the  artificial  opening  of  the  air-passages 
ought  to  be,  if  possible,  avoided,  as  the 
wound  becomes  speedily  septic  under  these 
circumstances.  Felix  Semon. 

THYROID  GLAND,  Malignant  Dis¬ 
ease  of  the. —  The  malignant  new-forma- 
tions  developing  in  the  thyroid  gland  may 
be  sarcomatous  or  cancerous.  The  causes 
of  their  origin  are  unknown,  but  it  is  cer¬ 
tain  that  enlarged  thyroid  glands  are  much 
more  liable  to  malignant  degeneration  than 
previously  healthy  glands.  It  is  not  very 
rare  for  a  goitre  which  has  been  in  exist¬ 
ence  for  twenty  years  or  more,  and  the  pro¬ 
gress  of  which  has  been  entirely  arrested 
for  a  considerable  number  of  years,  sud¬ 
denly,  without  any  external  injury  or  other 
evident  cause,  to  undergo  malignant  change. 

Sarcoma  of  the  thyroid  gland  is  compa¬ 
ratively  rare.  It  may  be  very  vascular,  and 
maybe  either  of  the  spindle,  or  of  the  round- 
celled  variety.  It  develops  very  rapidly, 
early  infiltrates  the  skin  and  the  tissues  of 
the  neck,  though  it  usually  leaves  the  glands 
of  the  neck  free,  and  encircles  especially 
the  great  vessels.  The  air-  and  food-pas¬ 
sages,  however,  are  not  frequently  pressed 
upon  to  any  serious  degree.  The  reason  of 
this  is  probably  to  be  found  in  its  very  soft 
consistence,  which  may  actually  give  rise 
to  mistakes  with  regard  to  apparent  fluctua¬ 
tion.  The  growth  is  very  liable  to  slough¬ 
ing  and  ulceration,  with  violent  haemor- 


622 


Thyroid  Gland,  Malignant  Disease  of  the 


rhages  and  putrefaction.  High  fever  and 
death  from  the  local  changes  ensue,  usually 
in  the  course  of  the  first  year  after  the 
growth  has  been  noticed ;  in  other  cases 
metastatic  tumours  appear  in  the  lungs  and 
in  the  liver,  and  cause  death. 

Primary  cancer  of  the  thyroid  gland  is 
by  no  means  so  rare  as  had  been  supposed 
up  to  recent  times;  especially  in  goitrous 
districts  it  comes  comparatively  often  under 
observation.  Metastatic  cancer  of  the  gland, 
on  the  other  hand,  does  not  appear  to  be  fre¬ 
quent.  The  different  forms  of  cancer  which 
are  met  with  in  the  thyroid  gland  are  sim¬ 
ple  glandular  carcinoma,  epithelioma,  and 
scirrhus.  The  glandular  character,  unless 
masked — as  in  the  scirrhous  forms — by 
proliferation  of  connective  tissue,  is  very 
marked.  The  epithelial  type  may  vary; 
some  forms  show  more  the  character  of 
cylinder-epithelial,  others  of  pavement- 
epithelial,  carcinoma. 

Sometimes  secondary  tumours  are  ob¬ 
served,  especially  in  the  bones,  which  mar¬ 
vellously  imitate  the  characters  of  the 
primary  tumour,  and  which  may  attain  a 
very  considerable  size.  In  other  cases,  me¬ 
tastasis  occurs  in  the  lungs  and  other  in¬ 
ternal  organs.  The  progress  of  carcinoma 
of  the  thyroid  gland  is,  usually,  rather  slow. 
There  is  generally,  at  first,  gradual  increase 
in  size  of  the  thyroid  body,  with  occasional 
lancinating  pains  and  enlargement  of  the 
anterior  cervical  lymphatic  glands.  After 
some  time,  the  different  organs  of  the  neck 
are  either  compressed  or  infiltrated ;  the 
trachea  may  be  displaced  and  narrowed, 
the  oesophagus  greatly  compressed,  the 
arteries  and  veins  either  compressed  or 
entirely  obliterated.  The  pneumogastric, 
recurrent  laryngeal,  cervical  sympathetic 
nerves,  and  the  brachial  plexus  may  be 
involved. 

The  symptoms  vary  according  to  the 
organs  interfered  with  :  if  the  trachea  be 
compressed,  dyspnoea  will  ensue ;  if  the 
oesophagus  be  narrowed,  dysphagia  will 
arise.  Should  the  great  veins  be  com¬ 
pressed  or  obliterated,  cedematous  swelling 
of  the  whole  part  will  be  produced  ;  should 
the  carotids  be  compressed,  symptoms  of 
cerebral  anaemia  may  occur. 

The  nervous  symptoms  are  equally  va¬ 
riable.  Compression  of  the  sensory  nerves 
of  the  part  leads  to  very  violent  pains  in 
the  neck,  which  may  also  radiate  into  the 
occiput,  the  teeth,  the  area  of  the  brachial 
plexus,  &c.  Compression  and  gradual  de¬ 
struction  of  the  vagus  may  cause  cardiac 
palpitation,  and  paralysis  of  the  vocal  cord 
or  cords.  See  Larynx,  Neuroses  of  the. 


Compression  of  a  recurrent  laryngeal  nerve 
leads  to  paralysis  of  the  corresponding 
vocal  cord,  the  abductor  fibres  suffering 
first.  Compression  of  the  cervical  sym¬ 
pathetic  is  the* probable  cause  of  the  ptosis, 
sometimes  seen  on  the  side  corresponding 
to  the  side  on  which  the  tumour  is  chiefly 
developed.  Compression  of  the  motor  roots 
of  the  brachial  plexus  leads  to  more  or  less 
complete  paralysis  of  the  corresponding 
upper  extremity. 

Sometimes,  there  is  a  period  of  arrest 
even  after  the  cervical  glands  have  become 
infiltrated.  This  occurs,  especially,  when 
calcification  takes  place  simultaneously  in 
the  thyroid  body  and  in  the  affected 
glands.  More  frequently,  however,  the 
tumefaction  steadily  increases.  Occasion¬ 
ally,  adhesions  are  formed  with  the  skin, 
which  is  gradually  destroyed,  and  the 
tumour  fungates.  As  a  rule,  however, 
general  cachexia,  dyspnoea,  impossibility  of 
swallowing,  haemorrhage,  perforation  of  the 
malignant  growth  into  the  trachea  or  veins, 
secondary  metastases,  &c.,  bring  about  the 
fatal  end  before  the  tumour  breaks  down. 

The  diagnosis  of  carcinoma  of  the  thy¬ 
roid  in  its  initial  stages  is  not  easy.  It  is 
always  a  suspicious  circumstance  when, 
in  a  person  above  the  age  of  thirty-five,  a 
goitre  which  has  remained  stationary  for 
several  years  begins  to  grow  afresh  and 
becomes  painful.  The  further  progress,  the 
usually  very  great  hardness  of  the  tumour, 
the  early  dysphagia,  the  infiltration  of  the 
neighbouring  lymphatic  glands  in  cases  of 
carcinoma,  the  almost  fluctuating  softness 
in  sarcoma,  finally  confirm  the  diagnosis. 

The  only  treatment  which  offers  any 
prospect  of  relief  is  total  extirpation  of 
the  diseased  organ,  and  cases  in  which, 
at  a  comparatively  early  period,  the  exist¬ 
ence  of  malignant  disease  has  been  dia¬ 
gnosed  with  certainty  are,  indeed,  the  only 
ones  in  which  total  extirpation  would  ap¬ 
pear  to  be  justifiable.  In  not  a  few  cases, 
however,  even  of  apparently  early  malig¬ 
nant  degeneration,  the  surgeon  who  under¬ 
takes  the  operation  will  find  the  usual 
difficulties  of  extirpation  increased  tenfold, 
owing  to  the  infiltrating  character  of  the 
malignant  growth.  In  not  a  few  cases 
he  may  be  compelled  to  leave  the  opera¬ 
tion  unfinished,  owing  to  involvement  of 
the  large  vessels  or  nerves  in  the  tumour ; 
or,  on  the  other  hand,  to  extirpate  other 
parts  (larynx,  part  of  the  oesophagus,  or 
pharynx),  together  with  the  diseased  thy¬ 
roid  body. 

The  prognosis  is,  under  any  circum¬ 
stances,  most  serious.  Still,  there  are  several 


Thyrotomy 


cases  on  record  in  which  the  patients  sur¬ 
vived  the  operation  for  several  months,  and 
as  lingering  and  terrible  death  is  certain 
unless  the  diseased  gland  is  removed,  the 
•operation,  serious  as  it  is,  is  fully  justified. 

Felix  Semon. 

THYROTOMY. — This  term  is  used  for 
the  operation  of  laying  open  the  thyroid 
cartilage  in  order  to  gain  access  to  the 
larynx,  less  for  purposes  of  facilitating 
respiration,  than  with  a  view  to  remove 
any  mechanical  conditions  which  may  be 
interfering  with  laryngeal  function  or  be 
otherwise  dangerous  to  life.  For  the  former 
purpose,  the  proper  operation  is  either 
Laryngotomy  or  Tracheotomy. 

The  indications  for  thyrotomy  are  not 
numerous ;  among  these,  as  the  most  com¬ 
mon  may  be  mentioned — certain  cases  of 
foreign  bodies  tightly  wedged  in  the  neigh¬ 
bourhood  of  the  vocal  cords,  or  in  the 
laryngeal  ventricles  ;  strictures  following 
ulcerative  disease,  burns,  or  other  injuries  ; 
morbid  sessile  growths  on  (and  chiefly 
below)  the  vocal  cords,  especially  in  the 
•case  of  young  and  delicate  children.  Thy¬ 
rotomy  pure  and  simple  is  very  unlikely  to 
be  performed  on  the  living  subject,  for 
the  cases,  in  which  such  an  operation  is 
•called  for,  almost  of  necessity  involve  the 
subsequent  use  of  a  tracheotomy  tube. 
Hence  the  question  always  arises,  Shall 
the  entire  larynx,  including  two  or  three 
rings  of  the  trachea,  be  laid  open,  or  shall 
tracheotomy  be  performed  independently, 
and,  if  so,  shall  this  operation  be  done  at 
the  same  time  as,  or  a  few  days  previously 
to,  the  thyrotomy  ?  Unless  there  is  some¬ 
thing  specially  indicating  the  latter  mode 
of  procedure,  the  writer  would  recommend 
one  operation.  The  chief  object  of  a  thyro¬ 
tomy  is  to  secure  a  free  and  full  view  of,  as 
well  as  access  to,  the  larynx.  This  will  be 
best  accomplished  by  opening  the  entire 
larynx  and  upper  part  of  the  trachea  simul¬ 
taneously  ;  among  other  advantages,  the 
alse  of  the  thyroid  cartilage  can  be  more 
widely  separated  than  when  a  shorter  inci¬ 
sion  is  made. 

The  Operation.  —  The  patient  being 
anaesthetised,  a  vertical  incision,  commenc¬ 
ing  a  little  above  the  pomum  Adami,  is 
made  through  the  skin  and  fascia  in  the 
median  line  of  the  neck.  This  must  be  pro¬ 
longed  downwards  to  the  isthmus  of  the 
thyroid  gland ;  the  muscles  in  front  of  the 
trachea  and  cricoid  cartilage  must  be 
separated  and  drawn  aside ;  any  vessels 
which  are  met  with  must  be  treated  in 
the  same  way ;  the  trachea  and  cri¬ 
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coid  cartilage  are  then  incised  ( see  Tra¬ 
cheotomy)  in  the  usual  way,  and  a  di¬ 
lator  inserted.  This  proceeding  relieves 
all  dyspnoea  and  any  local  blood-stasis 
which  may  have  resulted.  In  some  cases 
of  papilloma,  the  growth  will  be  visible 
through  the  wound  at  this  stage.  It  may 
be  well  now  to  insert  a  tracheotomy  tube, 
or  a  tampon ;  a  piece  of  india-rubber 
tubing,  of  suitable  calibre  and  length,  lightly 
wedged  in  the  trachea  with  a  small  bit  of 
sponge  to  prevent  blood  trickling  down,  will 
be  found  both  handy  and  efficient.  The 
incision  is  next  prolonged  upwards  through 
the  crico-thyroid  membrane,  and  thence  into 
the  thyroid  cartilage,  great  care  being  taken 
to  make  it  exactly  in  the  median  line.  Suit¬ 
able  retractors  being  now  inserted,  the  sur¬ 
geon  will  see  whether  it  is  necessary  to  pro¬ 
long  the  incision,  and  how  far.  An  attempt 
should  be  made  to  preserve  the  integrity  of 
the  cords ;  if  their  anterior  commissure 
must  be  cut,  it  is  desirable  to  not  quite 
sever  the  two  thyroid  alae.  In  children 
and  yomig  subjects,  in  whom  the  cartilage 
is  still  elastic,  retraction  will  accomplish 
much ;  but  in  old  people,  and  in  cases 
where  it  is  necessary  to  get  at  the  ventri¬ 
cles,  or  where  the  growth  is  very  large  and 
sessile,  the  incision  may  have  to  be  carried 
not  only  through  the  alae,  but  even  into  the 
thyro-hyoid  membrane.  To  secure  still 
more  room,  horizontal  incisions  may  be 
made  through  the  crico-thyroid  and  thyro¬ 
hyoid  membranes,  close  to  the  upper  and 
lower  borders  of  the  thyroid  cartilage 
respectively.  Bleeding  vessels  should  be 
caught  up  and  tied  one  by  one  :  as  a  rule, 
the  haemorrhage  is  not  great,  and  is  easily 
arrested  provided  there  is  free  respiration. 
In  old  people,  the  cartilages  are  so  ossified 
that  a  fine  saw  is  required  to~  cut  through 
them. 

The  subsequent  steps  of  the  opera¬ 
tion  will  be  determined  by  the  nature  of 
the  lesion.  If  a  foreign  body,  such  as  a 
piece  of  mutton  bone,  be  found  impacted 
in  the  ventricle  or  between  the  cords,  or 
partially  embedded  in  the  wall  of  the 
larynx,  it  must  be  carefully  enucleated  and 
any  necrosed  tissue  around  it  scraped 
away.  If  a  new-growth  be  found,  it  must 
be  eradicated  in  one  way  or  another.  In 
operating  on  a  child  for  extensive  papilloma 
recently,  the  writer  found  it  very  difficult 
to  seize  hold  of  the  growth,  owing  to  the 
reflex  excitability  which  the  approach  of  an 
instrument  set  up,  notwithstanding  deep 
narcosis.  The  use  of  cocaine  in  such  cases 
will  materially  aid  the  surgeon,  and  permit 
him  to  ascertain  accurately  the  exact  mode 
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and  place  of  attachment.  Evulsion  with 
forceps  is  to  be  deprecated,  for  fear  of  in¬ 
juring  the  vocal  cords.  If  the  growth  is 
pedunculated  there  will  be  no  difficulty  : 
it  may  be  snipped  off  with  a  pair  of  fine 
curved  scissors.  In  young  subjects,  the 
growths  are  usually  sessile  and  often  mul¬ 
tiple  ;  they  must  be  caught  up  with  forceps, 
one  at  a  time,  and  snipped  off  with  fine 
scissors  curved  on  the  flat,  as  near  to  the 
base  as  possible,  which  should  then  be 
touched  with  chromic  acid.  In  cases  of 
laryngeal  cicatrix  leading  to  stenosis,  with 
or  without  implication  of,  or  adhesions  be¬ 
tween,  the  cords,  no  exact  line  of  practice 
can  be  laid  down.  In  one  case  seen  by 
the  writer  there  appeared  to  be  a  kind  of 
keloid  in  the  cicatrix,  and  the  aphonia 
which  had  existed  appeared  to  have  been 
due  to  displacement  of  one  vocal  cord  from 
this  same  cause. 

After  the  removal  of  the  foreign  body  or 
the  morbid  growths,  and  the  arrest  of  all 
haemorrhage,  the  edges  of  the  thyroid  carti¬ 
lage  are  to  be  most  carefully  adjusted,  for 
on  this  depends  much  of  the  success  of  the 
operation.  Two  or  three  fine  silver-wire 
sutures  should  be  used ;  they  need  not 
penetrate  through  the  entire  thickness  of 
the  cartilage.  The  skin-wound  should  be 
sutured  separately,  and  then  covered  with  a 
pad  of  wet  boracic  lint.  A  tracheotomy 
tube  must  be  left  in  the  lower  part  of  the 
wound. 

After-treatment. — Too  great  care  can¬ 
not  be  exercised  to  keep  the  patient  ab¬ 
solutely  quiet.  All  attempts  at  speaking 
must  be  disallowed  until  firm  union  has 
taken  place  ;  coughing  is  very  prejudicial, 
for  the  increased  volume  of  air  forced  into 
the  larynx,  even  while  a  tube  is  worn,  is 
very  apt  to  burst  the  alae  of  the  thyroid 
cartilage  apart.  Let  the  patient  be  provided 
with  a  slate  and  pencil,  and  make  known 
his  wishes  in  writing.  The  croup  bed,  with 
a  supply  of  steam  (as  described  in  the 
article  on  Tracheotomy),  together  with 
sedative  inhalations,  will  be  found  of  great 
advantage.  Similar  complications  to  those 
which  follow  tracheotomy  may  possibly 
occur,  but  they  are  much  less  frequent. 

Prognosis. — The  great  danger  of  per¬ 
manently  interfering  with  vocalisation  is  a 
strong  contra-indication  to  thyrotomy : 
hence  the  operation  must  never  be  under¬ 
taken  when  other  measures  are  available. 
For  morbid  growths,  the  intra-laryngeal 
method  of  removal  is  now  advocated  by 
the  best  laryngologists,  even  in  quite  young 
children.  Persistence  and  manual  dex¬ 
terity,  they  say,  generally  accomplish  the 


desired  end.  The  time,  however,  which  is. 
required  for  the  repeated  trials,  not  alto¬ 
gether  free  from  danger,  the  risk  of  con¬ 
verting  simple  into  malignant  growths  by 
the  long-continued  irritation,  the  chance  of 
failure  in  the  end,  the  necessity,  in  many 
of  the  cases,  for  wearing  a  tracheotomy  tube 
to  relieve  the  dyspnoea,  with  all  the  risks 
which  this  entails,  in  the  writer’s  opinion, 
render  the  more  radical  operation  pre¬ 
ferable,  in  the  case  of  children  at  any  rate. 
The  improved  methods  of  operating,  the 
local  anaesthesia,  the  more  certain  attain¬ 
ment  of  healthy  healing,  the  knowledge 
gairfed  by  past  experience  and  failures,  ren¬ 
der  the  re-consideration  of  the  intra-  and 
the  extra-  laryngeal  methods  for  growths 
desirable.  See  Larynx,  Growths  in  the. 

Robert  William  Parker. 

TIBIAL  ARTERIES.  —  The  Pos¬ 
terior  Tibial  Artery  runs  from  the  lower 
border  of  the  popliteus  muscle,  two  and  a 
half  inches  below  the  knee,  downwards  be¬ 
tween  the  muscles  of  the  calf  and  the  deep 
group ;  it  ends  on  the  inner  side  of  the  ankle 
as  low  as  a  line  drawn  from  the  internal 
malleolus  to  the  internal  tuberosity  of  the 
os  calcis. 

The  coverings,  posteriorly,  are  the 
skin,  superficial  fascia,  the  muscles  of  the 
calf  for  the  upper  three-fifths  of  the  leg ; 
but  at  the  lower  part  the  cutaneous  struc¬ 
tures  only.  On  the  artery  is  the  posterior 
tibial  nerve,  which  is  first  on  the  inner  side, 
then  on  the  top,  and  finally  on  the  outer 
side,  at  the  ankle.  Anteriorly,  the  vessel 
rests  on  the  tibialis  posticus,  the  flexor 
longus  digitorum,  the  tibia,  and  a  fatty 
envelope  separating  it  from  the  ankle. 
Venae  comites  accompany  it.  Around  the 
artery  and  veins  is  a  sbeath  continuous- 
with  the  deep  fascia  of  the  leg. 

Ligation  of  the  artery  is  performed  for 
wounds  only.  The  wound  is  taken  as  the 
guide,  and  incisions  made  from  it  in  the 
course  of  the  artery.  On  the  dead  body 
the  following  are  practised. 

1.  To  Tie  the  Artery  in  the  TJp>per  or 
Middle  Third . — Ligation  of  the  lower  third 
of  the  popliteal  may  be  done  by  a  similar 
operation  to  that  of  the  upper  third,  except 
that  the  incision  is  made  behind  the  in¬ 
ternal  tuberosity  of  the  tibia,  and  the  soleus 
is  not  cut  through. 

Place  the  patient  on  the  back,  semi-flex 
the  knee,  and  abduct  the  limb.  The  opera¬ 
tor  stands  upon  the  outside  of  whichever 
limb  is  being  operated  on.  Make  an  in¬ 
cision  one  finger’s  breadth  behind  the  in¬ 
ternal  border  of  the  tibia,  opposite  the  upper 
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or  middle  third  of  the  tibia — say  the  middle. 
Cut  through  skin ;  superficial  fascia,  avoiding 
the  internal  saphenous  vein  ;  the  deeper 
fascia  ;  pull  back  the  free  exposed  edge  of 
the  gastrocnemius  ;  detach  or  cut  through 
the  soleus  ;  pull  the  nerve  backwards,  open 
the  sheath,  disassociate  the  veins,  and  pass 
the  needle  from  behind  forwards — i.e.  be¬ 
tween  the  nerve  and  the  vessels.  The  soleus 
muscle  requires  attention.  On  dividing 
the  soleus  parallel  to  its  fibres,  an  aponeu-  j 
rotic  sheath  is  reached,  tense  and  pearly ; 
when  this  is  cut  through,  muscular  fibres 
are  again  found,  and  require  separating 
before  the  deep  fascia  of  the  leg,  covering 
over  the  deep  muscles  and  enclosing  the 
tibial  vessels,  is  reached.  The  muscular 
fibres  upon  the  under  or  anterior  surface 
of  the  soleus  increase  in  number  from  above 
downwards. 

2.  At  the  lower  third  of  the  leg  the  artery 
is  covered  only  by  cutaneous  structures, 
and  is  easily  reached.  Lay  the  foot  on  its 
outside ;  point  the  toes ;  make  an  incision 
over  the  lower  third  of  the  artery  midway 
between  the  inner  border  of  the  tibia  and 
the  inner  border  of  the  tendo  Achillis.  Here 
the  artery  is  found  with  a  fatty  surrounding, 
the  nerve  lying  upon  it  or  just  to  its  outside. 

3.  At  the  anhle  the  artery  is  reached  by 
a  curved  incision  two  inches  long,  and  three- 
quarters  of  an  inch  behind  the  internal 
malleolus.  In  addition  to  the  structures 
met  with  above  are  : — the  internal  annular 
ligament,  a  plexus  of  veins  of  the  internal 
saphenous,  and  the  venae  comites  remark¬ 
ably  large.  The  posterior  tibial  nerve  is 
one-eighth  of  an  inch  to  the  outer  side. 

The  Anterior  Tibial  Artery  runs,  from 
the  bifurcation  of  the  popliteal  at  the  lower 
border  of  the  popliteus  muscle,  forwards 
over  the  top  of  the  interosseous  membrane 
between  the  tibia  and  fibula.  From  thence 
it  runs  down  upon  the  interosseous  mem¬ 
brane  in  a  line  from  the  head  of  the  fibula 
to  the  middle  of  the  ankle. 

Coverings. — There  is  but  little  fat  pre¬ 
sent  in  the  superficial  fascia,  in  which 
are  branches  of  the  internal  and  external 
saphenous  veins  and  nerves  ;  the  deep  fascia  | 
is  tightly  fixed  above,  below,  and  to  the 
bony  ridges  laterally;  the  muscles  are,  from 
within  outwards,  the  tibialis  anticus,  the  ex¬ 
tensor  proprius  pollicis,  the  extensor  longus 
digitorum. 

Lateral  Relations . — In  the  upper  fourth 
the  artery  has  the  tibialis  anticus  on  the 
inner  side,  the  extensor  longus  digitorum 
outside.  In  the  middle  two -fourths  the  ' 
artery  has  the  tibialis  anticus  internally, 
and  the  extensor  proprius  pollicis  exter-  I 


nally.  Just  above  the  ankle  the  artery  has 
the  extensor  proprius  pollicis  within,  and 
the  extensor  longus  digitorum  without. 
The  anterior  relations  are  the  coverings  ; 
the  nerve  is  at  first  to  the  outer  side,  then 
it  lies  on  the  artery,  and  at  the  lower  part 
is  slightly  outside  again ;  the  tendon  of 
the  extensor  proprius  pollicis  crosses  the 
artery  just  above  the  ankle.  Posteriorly , 
the  artery  rests  on  the  interosseous  mem¬ 
brane  above,  and  the  tibia  below  for  the 
lower  fourth  of  its  length. 

Ligation  of  the  vessel  is  performed  for 
wounds  of  its  trunk,  and  the  operation  is 
performed  according  as  the  wound  is  placed. 
The  dead  body  operations  are  : — 

1.  In  the  Upper  Third. — Semiflex  the 
leg  on  the  thigh,  let  the  sole  of  the  foot 
rest  flat  on  the  table,  and  adduct  the  knee 
slightly.  In  operating  stand  in  front  and 
make  an  incision  in  the  guiding  line  for 
a  distance  of  four  inches.  Cut  through 
skin  and  superficial  fascia.  Then  comes  the 
question  about  the  white  line  to  be  seen  in 
the  deep  fascia  ;  do  not  expect  to  see  this 
white  line,  but  cut  through  the  deep  fascia 
by  an  obliquely  longitudinal  cut  or  a  crucial 
incision,  and  find  out  with  the  handle  of 
the  scalpel  or  director  the  separation  be¬ 
tween  the  muscles.  Now  flex  the  foot  to 
relax  the  muscles,  pull  the  lateral  muscles 
outwards  and  inwards,  open  the  sheath, 
avoid  the  nerve  on  the  outer  side,  and  pass 
the  needle. 

2.  In  the  Middle  Third. — Proceed  in 
precisely  the  same  way  as  above  until  the 
deep  fascia  is  reached,  when  it  is  opened 
by  a  crucial  cut.  Then  flex  the  foot  on  the 
leg,  find  the  outer  border  of  the  tibialis 
anticus,  and,  entering  the  partition  between 
it  and  the  easily  recognised  tendon  of  the 
extensor  digitorum,  find  the  extensor  pro¬ 
prius  pollicis  muscle.  Pull  the  latter  muscle 
outwards :  carefully  also  pull  the  nerve  to 
the  outer  side,  open  the  sheath,  and  pass  the 
needle. 

3.  In  the  Loiver  Third  the  artery  is- 

reached  by  an  incision  in  the  guiding  line, 
which  corresponds  with  the  outer  side  of  the 
tendon  of  the  tibialis  anticus.  Do  not  carry 
the  incision  so  low  as  seriously  to  cut  the 
anterior  annular  ligament.  The  artery  may 
be  reached  by  pulling  the  exposed  extensor 
proprius  pollicis  outwards  or  inwards.  The 
nerve  is  pulled  outwards  as  the  needle  is 
passed.  James  Cantlie. 

TIBIAL  ARTERIES,  Wounds  of 
the. — Severe  arterial  haemorrhage  from  the 
leg  commonly  occurs  from  the  tibial  or 
peroneal  arteries,  and  may  be  considered  as 
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arising  under  two  distinct  conditions — (l) 
haemorrhage  following  amputation  of  the 
leg  ;  (2)  haemorrhage  following  injury  to  the 
vessels  in  continuity. 

(1)  Hcemorrhage  following  Amputa¬ 
tions. — Primary  haemorrhage  occasionally 
gives  rise  to  serious  trouble  in  amputations 
of  the  leg,  especially  when  performed 
through  the  upper  third.  This  trouble  does 
not,  as  a  rule,  occur  in  healthy  subjects,  but 
only  m  those  whose  arteries  are  brittle  from 
atheromatous  disease.  The  difficulty  is  a 
mechanical  one,  arising  from  the  arteries 
lying  between  the  bones  rendering  them 
difficult  to  seize  with  a  forceps  and  to  secure 
with  a  ligature.  If  the  arteries  are  healthy, 
they  may  be  drawn  down  somewhat,  and 
by  a  little  manipulation  securely  tied ;  but 
when  diseased,  they  may  be  so  brittle  as 
to  break  away  on  each  attempt  to  apply 
a  ligature,  making  it  impracticable  to  re¬ 
strain  haemorrhage  in  this  way,  and  neces¬ 
sitating  an  immediate  amputation  above 
the  knee. 

(2)  Hcemorrhage  from  Wounds  of  the 
Tibials  in  continuity.  —  There  are  three 
chief  varieties  of  wounds  of  the  arteries  of 
the  leg — (1)  incised  wounds  ;  (2)  punctured 
wounds  ;  (3)  injury  by  a  fractured  bone. 

Incised  Wounds.  —  In  these  circum¬ 
stances  there  can  be  no  doubt  that  the 
bleeding  vessels  should  be  sought  for  and 
tied,  for  here,  owing  to  the  nature  of  the 
injury,  the  exact  locality  of  the  injured 
vessels  is  easily  determined. 

Punctured  Wounds. — These,  if  occur¬ 
ring  through  the  thick  part  of  the  calf  or 
leg,  give  rise  to  serious  questions  in  the 
matter  of  treatment. 

Unpromising  as  the  treatment  may 
appear  owing  to  the  depth  of  the  vessels, 
pressure  and  bandaging  should  be  tried  in 
the  first  instance,  and  cases  are  recorded 
in  which  this  method  has  proved  successful. 
Tor  instance,  in  one  case  in  which  both 
tibials  were  wounded,  it  is  mentioned  that, 
*  on  relaxing  the  tourniquet,  and  retracting 
the  lips  of  the  wound,  the  blood  jetted  up  in 
several  directions.  It  was  found  impossible 
to  ligature  the  vessel  without  enlarging  the 
wound  to  a  considerable  extent.’  The  limb 
was,  therefore,  bandaged  from  below  up¬ 
wards,  and  the  patient  recovered  without 
further  haemorrhage.  Again,  another  in¬ 
teresting  case  is  recorded,  in  which  a  musket 
ball  passed  through  the  leg  of  a  soldier 
three  inches  below  the  knee.  Violent  se¬ 
condary  haemorrhage  occurred,  leaving  the 
patient  almost  pulseless.  The  haemorrhage 
was  permanently  arrested  by  pressure  and 
bandaging,  and  the  man  recovered.  Such 


cases  are  encouraging,  and  at  least  indicate 
that  a  trial  of  pressure  should  be  made. 
Should  pressure  fail,  or  a  traumatic  aneurism 
form,  operative  procedures  must  be  re¬ 
sorted  to. 

In  the  lower  third  of  the  leg,  where  the 
vessels  are  superficial,  the  wound  should  be 
enlarged,  and  the  vessel  sought  for  and  tied  ; 
but,  in  the  upper  part  of  a  thick  limb  there 
is  some  question  whether  the  enlargement 
of  the  wound  is  the  best  form  of  treat¬ 
ment. 

If  the  wound  has  been  inflicted  by  a 
long  narrow  missile  or  instrument,  the  posi¬ 
tion  of  the  bleeding  vessel  is  often  doubtful, 
for  the  puncture  may  run  obliquely  in  any 
direction  ;  and  it  is  even  possible  that  the 
divided  artery  may  be  on  the  side  of  the  in¬ 
terosseous  membrane  opposite  to  the  external 
wound.  Dupuytren,  when  writing  of  a  case 
of  haemorrhage  from  the  calf  caused  by  a 
pistol  ball,  thus  describes  the  difficulty  : — 
‘  Should  a  ligature  be  placed  on  the  ends  of 
the  divided  vessels  ?  But,  what  were  those 
vessels  ?  Was  it  the  anterior  or  posterior 
tibial,  or  the  peroneal,  or  the  popliteal  ? 
Was  it  several  of  them  at  the  same  time  ? 
Should  they  be  attacked  before  or  behind  ?  ’ 

Billroth,  in  his  letters  from  the  seat  of 
war,  draws  a  graphic  picture  of  the  difficul¬ 
ties,  and  in  some  cases  the  impossibility  of 
tying  a  vessel  in  a  granulating  wound.  He 
concludes  by  saying  that  in  most  of  such 
cases,  after  much  loss  of  blood  has  been  in¬ 
curred  in  the  attempt,  the  main  artery  has, 
after  all,  to  be  tied.  Beck  and  Stromeyer 
also  congratulate  themselves  on  the  success¬ 
ful  result  of  ligature  of  the  main  vessel. 

The  writer  can  verify  the  opinion  of 
these  eminent  authorities  by  what  occurred 
in  a  case  where  he  was  present,  in  which 
the  posterior  tibial  was  sought  for  and  tied 
in  a  punctured  wound  in  a  large  calf.  The 
operation  was  a  most  severe  and  prolonged 
one,  and,  although  with  the  greatest  diffi¬ 
culty  the  vessel  was  ultimately  found,  the 
patient  never  recovered  from  the  shock  of 
the  operation,  dying  on  the  third  day. 

Of  course,  it  may  occasionally  happen 
that  haemorrhage  from  the  calf  occurs  from 
punctured  wounds,  which,  from  the  nature 
of  the  instrument  inflicting  them,  cannot  be 
very  deep.  In  such  cases,  the  wound  may 
be  enlarged  and  the  vessel  sought  for,  but 
if  the  calf  be  thick  and  muscular,  and  if 
there  be  violent  haemorrhage  from  a  punc¬ 
tured  wound  of  unknown  depth ;  or  should 
bleeding  occur  from  the  bottom  of  a  deep 
granulating  wound,  and  the  haemorrhage 
cannot  be  restrained  by  pressure,  the  main 
artery  of  the  leg  in  the  nearest  accessible 
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position — namely,  in  Hunter’s  canal — may 
be  ligatured  with  a  fair  prospect  of  success. 

Wound  from  a  F  ractured  Bone. — It  has 
been  taught,  by  an  eminent  authority  on 
modern  surgery,  that  a  fracture  of  the  leg 
with  laceration  of  the  tibials  is  a  case  for 
immediate  amputation,  but  when  such 
surgeons  as  Caesar  Hawkins,  Dupuytren, 
and  Syme  have  successfully  treated  cases  of 
simple  and  compound  fracture,  with  haemor¬ 
rhage  from  one  of  the  tibials,  by  the  Hun¬ 
terian  operation,  it  cannot  be  admitted  that 
all  such  accidents  should  be  treated  by  am¬ 
putation.  If  the  patient  be  young  and 
healthy,  and  the  soft  parts  but  little  dam¬ 
aged,  it  would  certainly  be  right  to  attempt 
to  save  the  limb  by  compression  or  ligature 
of  the  main  vessel.  In  an  old  person  or 
one  in  whom  the  skin  and  soft  parts  were 
much  involved,  doubtless  the  right  plan  of 
dealing  with  the  accident  would  be  by  im¬ 
mediate  amputation.  Harrison  Cripps. 

TINEA  FAVOSA.  See  Favus. 

TINEA  TONSURANS  (Synon.  Ring¬ 
worm;  Herpes  Tonsurans;  Tinea  Circinata). 

Definition. — Tinea  tonsurans  is  a  con¬ 
tagious  disease,  chiefly  attacking  the  scalp 
in  children,  and  producing  partially  bald 
scurfy  patches.  It  is  caused  by  a  vegetable 
parasite  called  trichophyton  tonsurans. 

Ringworm  was  first  noticed  by  Willan 
under  the  name  porrigo  scutulata,  and  was 
subsequently  very  accurately  described 
from  a  clinical  point  of  view  by  several 
writers,  especially  Plumbe  and  Mahon,  be¬ 
fore  the  pathology  of  the  disease  was  dis¬ 
covered  by  Gruby  in  1844.  His  discovery 
that  the  disease  was  due  to  a  minute  vege¬ 
table  parasite  was  quickly  confirmed  by 
others,  and  has  ever  since  been  generally, 
though  not  universally,  accepted  by  the 
profession.  The  same  parasite  is  now 
known  to  produce  the  less  common  forms 
or  rather  distributions  of  ringworm,  called 
parasitic  sycosis  and  parasitic  onychia. 

Symptoms. —  Tinea  tonsurans  on  the 
hairy  parts  presents  features  somewhat 
different  in  appearance  from  the  same  dis¬ 
ease  when  seen  on  other  parts  of  the  body, 
and  therefore  a  brief  description  of  each  is 
necessary.  On  the  scalp,  it  is  commonly 
met  with  in  the  form  of  roundish  scurfy 
spots,  which  itch  slightly ;  rarely,  a  few 
small  vesicles  are  seen  round  the  margin 
of  the  spots.  Soon  the  hairs  begin  to  be 
affected,  they  lose  their  lustre  and  break  off 
near  the  scalp  so  as  to  produce  partially 
bald  patches,  the  short,  stumpy,  broken 
liairs  being  visible  over  the  part  affected; 


these  stumps,  which  have  frayed  or  bent 
and  twisted  ends,  are  of  a  rather  darker 
colour  than  the  healthy  hairs,  and  give  to 
the  disease  its  characteristic  feature.  The 
general  appearance  of  the  patch,  before  it 
has  undergone  any  treatment,  has  been  not 
inaptly  compared  to  the  skin  of  a  plucked 
fowl.  On  the  scalp,  ringworm  spots  some¬ 
times  occur  singly ;  more  commonly  there 
are  several,  of  sizes  varying  from  a  three¬ 
penny  to  a  crown  piece  or  larger  :  the  larger 
patches  often  lose  the  rounded  form.  In 
some  instances  the  patches  spread  rapidly 
at  their  margins,  in  others  the  process  of 
development  is  comparatively  slow.  In 
addition  to  the  breaking  of  the  hair  near  its 
root,  which  is  the  rule  in  ringworm,  there 
is  also  sometimes  a  shedding  of  the  hair — - 
that  is,  the  hairs  fall  out  with  their  roots 
attached;  this  is,  unfortunately,  quite  ex¬ 
ceptional.  When  it  does  occur  thoroughly 
the  disease  gets  well  quickly,  for  with  the 
complete  shedding  of  the  hair  the  fungus  is 
also  removed.  Ringworm  is  quite  unsym- 
metrical  in  its  distribution,  the  spots  being 
scattered  about  the  head  with  marked 
irregularity ;  this  is  quite  in  accordance 
with  the  fact  that  it  is  strictly  a  local  affec¬ 
tion.  Of  course,  in  neglected  cases  the 
disease  must  tend  to  become  symmetrical 
by  the  simple  process  of  spreading  over  the 
scalp. 

TBiea  tonsurans  of  the  hairy  parts  of 
the  face  is  far  from  common ;  it  now  and 
then  attacks  the  eyebrows  of  children  who 
are  suffering  from  ringworm  of  the  scalp, 
but  it  is  not  very  clear  why  this  does  not 
often  occur ;  it  is,  in  fact,  rarely  met  with. 
Ringworm  of  the  beard,  constituting  the 
parasitic  sycosis  of  writers,  is  also  a  rather 
rare  disease  ;  when  met  with,  it  will  gene¬ 
rally  be  found  that  the  sufferer  is  the  father 
of  children  who  have  ringworm  of  the 
scalp.  When  the  disease  attacks  the  hairy 
parts  of  the  face  in  adults,  it  causes  more 
vesicular  inflammation  of  the  skin  than  is 
usually  seen  on  the  scalp  in  children,  and 
for  this  reason  is  more  likely  to  be  mistaken 
for  eczema.  The  diseased  hairs  sometimes 
fall  off,  but  do  not  break  off'  so  readily  as 
they  do  on  the  scalp,  and  therefore  one 
valuable  diagnostic  mark  is  often  absent. 
The  patches  spread  at  the  margin  and  have 
a  tendency  to  heal  in  the  centre,  and  thus  a 
ringed  or  serpiginous  appearance  is  pro¬ 
duced,  w'hich  resembles  a  healing  psoriasis. 
A  similar  condition  is  sometimes  produced 
by  ringworm  about  the  pubes  and  scrotum, 
though  in  this  country  it  is  far  from  com¬ 
mon  in  that  region.  All  forms  of  ringworm 
of  the  hairy  parts  of  the  body  are  extremely 
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chronic  and  difficult  to  cure.  When  the 
disease  spreads  about  the  nates,  as  it  some¬ 
times  does  in  those  who  follow  sedentary 
occupations,  such  as  shoemaking,  and  who 
sweat  easily,  it  presents  a  well-defined 
raised  margin,  and  hence  was  formerly 
called  eczema  marginatum,  a  term  which 
ought  now  to  he  dropped  out  of  use. 

Tinea  tonsurans  of  those  parts  of  the 
body  on  which  the  hair  is  but  little  de¬ 
veloped — such  as  the  neck,  trunk,  and  ex¬ 
tremities— differs  in  appearance  from  the 
same  disease  on  the  scalp.  On  the  body  it 
is  often  called  tinea  circinata,  but  the  name 
tinea  tonsurans  is  to  be  preferred.  It  is 
usually  seen  in  an  early  stage  as  a  small 
round  patch,  or  patches,  of  a  slightly  scaly 
appearance  and  of  a  pale  red  colour,  with  a 
sharply -defined  and  brighter  red  margin, 
which  is  a  little  more  raised  than  the  rest 
of  the  patch  ;  as  the  patch  increases  in  size, 
the  central  part  assumes  a  comparatively 
healthy  appearance,  so  that  the  spot  be¬ 
comes  ring-like.  Now  and  then  a  ring  of 
small  vesicles  can  be  seen  round  the  mar¬ 
gin,  and  occasionally,  though  rarely,  one 
ring  forms  within  another,  spreading  ap¬ 
parently  from  a  small  central  vesicle,  and 
thus  the  so-called  tinea  tonsurans  iris  is 
formed.  The  general  appearance  of  ring¬ 
worm  of  the  body  is  that  of  rounded  patches 
of  dry  eczema  with  a  well-defined  margin 
and  an  unsymmetrical  distribution ;  the 
itching  is  usually  slight.  Ringworm  of  the 
body  is  more  difficult  to  diagnose  than  the 
same  disease  of  the  scalp,  but  is  of  much 
less  importance,  and  is  easily  and  quickly 
cured. 

Morbid  Anatomy  of  Tinea  Tonsurans. 
For  a  general  examination  of  the  scalp, 
all  that  is  required  is  a  good-sized  common 
magnifying  glass ;  with  this  the  diseased 
spots  can  be  easily  examined  for  affected 
hairs  ;  two  or  three  stumps  should  then  be 
removed  with  a  pair  of  forceps,  and  placed 
in  a  drop  of  liquor  potassse  on  a  slide  under 
thin  glass,  and  examined  with  a  good 
quarter-power  under  the  microscope.  The 
shaft  of  the  hair  will  then  be  seen  to  be 
infiltrated  and  more  or  less  split  up  with 
minute,  round,  bead-like  bodies  of  about 
—gth  of  an  inch  in  diameter  ;  these  are  the 
conidia,  or  spores  of  the  fungus,  and,  in 
addition,  very  fine  filaments  or  threads  may 
be  seen  permeating  the  shaft  of  the  hair. 
These  threads  are  the  mycelium ;  they  are 
not  quite  so  easily  distinguished  as  the 
conidia.  Dr.  Frederick  Taylor’s  observa¬ 
tions  lead  to  the  conclusion  that  the  fungus 
does  not  usually  extend  downwards  beyond 
the  upper  part  of  the  bulb  of  the  hair,  and 


that,  laterally,  the  spread  of  the  fungus  is 
limited  to  the  inner  root  sheath,  the  outer 
root  sheath ,  the  papilla; ,  and  the  walls  of 
the  follicles  being  free  from  fungus.  Clini¬ 
cal  observation  would  tend  to  confirm  Div 
F.  Taylor’s  microscopical  observation,  for 
when  all  the  hairs  fall  out  over  a  patch  of 
ringworm  (as  happens  sometimes  naturally 
and  sometimes  from  artificial  causes),  leav¬ 
ing  smooth,  perfectly  bald  patches,  the  ring¬ 
worm  is  entirely  cured  by  the  complete 
removal  of  the  fungus ;  this  could  hardly 
be  the  case  if  the  fungus  extended  much 
beyond  the  limits  assigned  to  it. 

Etiology. —  It  is  now  generally  ad¬ 
mitted  that  the  trichophyton  tonsurans  is 
the  essential  cause  of  ringworm  in  all  its 
forms,  and  that  the  disease  is  highly  con¬ 
tagious,  especially  amongst  children.  Al¬ 
though  it  is  very  natural  to  suppose  that 
the  spores  of  ringworm  might  be  trans¬ 
mitted  through  the  air  and  thus  reproduce 
the  disease,  yet  there  is  very  little  evidence 
to  show  that  this  is  really  the  case.  The 
effect  of  implanting  the  fungus  on  a  suit¬ 
able  soil  is  that  it  grows  quickly,  and  in  a 
few  days  may  set  up  a  little  local  inflam¬ 
mation,  which  is  the  first  noticeable  sign  of 
the  disease.  If  the  soil  is  unfavourable,  the 
growth  of  the  plant  is  more  slow,  or  it  may 
even  fail  altogether,  as  is  no  doubt  gener¬ 
ally  the  case  with  adults.  As  a  rule,  when 
overlooked,  it  spreads  rapidly  in  schools 
and  amongst  the  younger  members  of  a 
family,  while  those  over  the  age  of  sixteen 
or  seventeen  often  escape  altogether.  There 
is  a  prevailing  opinion  that  young  infants 
are  not  so  susceptible  of  the  disease  as 
older  children  ;  they  are,  however,  quite  as 
susceptible,  but  they  are  generally  washed  all 
over  once  or  even  twice  a  day,  and  therefore 
the  spores  have  not  the  same  opportunity  of 
taking  root ;  moreover,  in  infants,  in  con¬ 
sequence  of  the  poorly-developed  hair,  the 
disease  is  easily  cured  by  very  mild  home 
remedies  without  medical  help.  Mothers,, 
for  example,  among  the  poorer  classes  in 
London,  are  quite  successful  in  curing  ring¬ 
worm  on  babies  with  common  ink,  though 
they  fail  entirely  with  the  older  children. 

It  is  not  very  easy  to  explain  why  ring¬ 
worm  should  be  much  more  common  in 
some  parts  of  Europe  than  in  others.  It  is- 
perhaps  most  common  in  England,  and 
least  common  in  Northern  Germany.  The 
most  reasonable  explanation  appears  to  the 
writer  to  be,  that  a  humid  climate  with  a 
mild .  winter  is  favourable  to  the  develop¬ 
ment  of  the  disease. 

There  is  very  little  doubt  that  tinea 
tonsurans  is  not  confined  to  human  beings,, 
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hut  is  also  occasionally  met  with  in  the 
domesticated  animals.  The  writer  has  met 
with  several  instances  where  the  disease 
lias  spread  from  cattle  to  the  arms  and 
hands  of  men  tending  them ;  in  all  these 
instances  the  ringworm  has  been  of  a  severe 
type,  and  has  given  rise  to  much  inflam¬ 
mation. 

The  differential  diagnosis  of  tinea 
tonsurans  on  the  scalp  is  usually  very 
easy.  The  scurfy,  partially  bald  spot  with 
short,  bent,  stumpy  hairs  is  very  character¬ 
istic,  and  in  doubtful  cases  the  microscope 
will  always  determine  the  point.  On  the 
hairy  parts  of  the  face  the  diagnosis  is 
much  more  difficult,  and  a  microscopical 
examination  of  hair  is  always  necessary. 

Under  some  circumstances,  the  diagnosis 
of  ringworm  of  the  scalp  is  a  little  difficult : 
(1)  when  complicated  with  moist  eczema 
or  impetigo,  so  that  the  hair  gets  matted 
together ;  (2)  when  the  hair  is  shed  very 
rapidly,  leaving  smooth  bald  patches,  very 
like  those  of  alopecia  areata.  In  both  these 
■cases  we  must  chiefly  depend  on  a  careful 
examination  of  hairs  under  the  microscope. 

When  the  ringworm  is  confined  to  the 
non-hairy  parts  of  the  body,  the  diagnosis 
is  sometimes  difficult.  The  patches  look 
like  dry  scurfy  spots  of  eczema  or  psoriasis  ; 
but,  unlike  these  diseases,  ringworm  often 
consists  of  a  single  round  spot  spreading 
from  a  centre,  and,  even  when  several  spots 
exist,  they  are  generally  arranged  in  an 
tmsymmetrical  manner.  Again,  the  ring¬ 
worm  spot  has  a  very  narrow,  slightly 
raised  margin,  often  of  a  brighter  colour 
than  the  rest  of  the  patch ;  this  bright  edge 
is  very  characteristic  of  the  disease.  If  the 
disease  has  not  been  treated  in  any  way, 
some  of  the  scales  may  be  scraped  off  and 
examined  in  liquor  potassse  under  the 
microscope. 

Treatment  of  JRingivorm. — The  number 
-of  different  remedies  that  have  been  dis¬ 
covered  from  time  to  time  for  the  cure  of 
ringworm  of  the  scalp  is  almost  endless. 
Those  that  have  been  recommended  by 
experienced  observers  are  all  good  remedies, 
but  they  are  not  all  equally  good,  therefore 
the  business  of  the  medical  man  is  to 
choose  the  most  suitable  one  for  the  case 
before  him,  being  guided  in  his  choice  by 
the  circumstances  of  the  case,  such  as  the 
duration  and  extent  of  the  disease,  and  the 
age  of  the  patient.  Whatever  discoveries 
may  hereafter  be  made  with  regard  to 
new  remedies,  the  difficulties  will  always 
remain,  and  well-established  ringworm  will 
always  be  a  tedious  disease  to  cure.  The 
difficulty  arises  entirely  from  mechanical  | 


causes,  which  make  it  next  to  impossible  to 
get  the  remedy  in  contact  with  the  disease, 
this  being,  metaphorically  speaking,  under 
ground.  The  importance  of  this  mechanical 
factor  in  the  problem  is  well  illustrated  by 
the  fact,  that  no  disease  is  more  quickly 
or  easily  cured  than  ringworm  of  the  non- 
hairy  parts  of  the  body.  In  consequence 
of  the  very  tedious  nature  of  this  disease  on 
the  scalp,  patients  often  become  the  prey 
of  quacks,  in  the  vain  hope  that  ignorant 
humbug  will  be  successful  where  honest 
science  has  failed. 

The  treatment  of  ringworm  in  a  very 
early  stage  is  very  simple,  and  consists  in 
painting  all  the  spots  well  over  with  the 
strong  acetic  acid.  If  the  glacial  acid  is 
used  it  must  be  diluted  with  two  parts  of 
water,  and  applied  carefully.  If  the  ring¬ 
worm  is  strictly  confined  to  the  surface,  it 
may  sometimes  be  cured  in  a  few  days  by 
the  strong  acetic  acid.  Unfortunately,  it 
very  rarely  is  confined  to  the  surface  of  the 
scalp,  and  therefore,  after  the  acetic  acid 
has  been  used  for  a  week  -or  fortnight,  it 
should  be  discontinued,  the  sore  places 
should  be  allowed  to  heal,  and  then  a  dif¬ 
ferent  plan  of  treatment  should  be  adopted — 
namely,  the  inunction  of  an  ointment.  Of 
all  the  ointments  that  have  been  recom¬ 
mended,  the  writer  has  no  hesitation  in 
saying  that  the  oleate  of  mercury  is  the 
most  generally  useful.  It  should  be  made 
by  Dr.  Shoemaker’s  double  decomposition 
process.  The  pure  oleate  of  mercury  should 
be  dissolved  in  melted  benzoated  lard,  the 
temperature  of  wfiiich  must  not  be  much 
raised  ;  the  ointment  may  by  used  of  dif¬ 
ferent  strengths  according  to  circumstances, 
ranging  from  ten  to  twenty  per  cent.  Be¬ 
fore  the  treatment  by  ointment  is  begun, 
the  hair  should  be  cut  quite  short  all  over 
the  head — as  short  indeed  as  is  possible  with 
a  pair  of  scissors ;  this  is  better  than  shav¬ 
ing  the  head,  because  the  spots  of  ringworm 
can  be  distinguished  better  when  the  head 
is  not  shaved.  When  the  hair  has  been 
removed,  the  ointment  should  be  ivell 
rubbed  on  all  the  spots  night  and  morning. 
When  an  ointment  is  used,  the  head  should 
not  be  washed  oftener  than  once  a  week  ;  if 
a  lotion  is  used,  it  may  be  washed  muqii 
oftener. 

After  the  ointment  has  been  used  for 
some  weeks,  the  process  of  epilation  may 
be  commenced,  provided  a  fair  number 
of  hairs  can  be  extracted  entire  :  if  nearly 
every  stump  breaks,  it  is  useless  to  continue 
the  process,  but  it  should  be  tried  again 
from  time  to  time.  The  best  plan  of  ex¬ 
tracting  is  to  take  several  hairs  together, 
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and  pull  them  steadily  in  the  direction  in 
which  the  hair  grows ;  it  is  more  easy  to 
get  them  out  this  way  than  any  other.  If 
a  mercurial  ointment  is  inadmissible,  the 
ointment  of  sulphurated  potash  of  the  P.B. 
may  be  used,  but  it  must  be  often  renewed, 
as  it  keeps  badly.  The  oleate  of  copper 
ointment,  of  strength  from  one  to  three 
llrachms  to  the  ounce  of  lard,  is  a  useful 
ointment  and  quite  safe,  but  inferior  to  the 
oleate  of  mercury  ointment ;  the  bright 
colour  is  also  a  slight  objection.  Of  lotions, 
that  suggested  by  Dr.  Cavafy  is  one  of  the 
best  and  least  disagreeable,  and  is  especially 
useful  when  the  ringworm  has  spread 
rapidly  over  a  large  area,  and  is  not  of  very 
long  standing.  By  means  of  the  lotion  the 
area  of  disease  may  be  greatly  reduced,  and 
then  the  obstinate  spots  may,  if  necessary, 
be  dealt  with  by  more  vigorous  treatment. 
The  formula  for  the  lotion  is  boracic  acid 
5j.,  ether  f^j.,  rectified  spirit  to  f^vj.  The 
lotion  should  be  well  applied  with  a  small 
sponge  two  or  three  times  a  day.  When 
using  this  lotion,  there  is  no  objection  to  the 
head  being  washed  daily  with  warm  soap 
and  water,  provided  it  is  always  carefully 
dried  afterwards. 

Disseminated  ringworm  is  a  very 
chronic  form,  in  which  the  disease  is 
scattered  over  the  head  in  small  groups  or 
as  single  stumps,  entirely  concealed  by  the 
healthy  hair  round.  This  form  of  the  dis¬ 
ease  requires  especial  care  in  its  recognition 
and  treatment,  and  can  only  be  dealt  with 
by  Dr.  Alder  Smith’s  method,  which  he 
thus  describes : — ‘  In  some  inveterate  cases 
— which  have  resisted  the  action  of  parasi¬ 
ticides— where  all  the  patches  have  disap¬ 
peared  and  the  disease  has  passed  into  the 
disseminated  variety ,  I  believe  the  best 
chance  of  a  cure  is  to  subject  the  entire 
scalp  to  a  very  close  examination  with  a 
lens,  and  to  place,  by  aid  of  a  very  fine 
sable  brush,  a  minute  drop  of  croton  oil 
wherever  the  isolated  stumps  or  black  spots 
can  be  seen.  (A  case  where  black  dots  are 
observed  is  one  of  the  most  difficult  to  cure.) 
If  there  are  only  a  limited  number,  the  oil 
can  be  pressed  into  the  follicles  by  running 
the  point  of  a  very  fine  blunted  gold  pin 
into  them  by  the  side  of  the  diseased 
suumps.  The  oil  usually  causes  a  pustule, 
and  the  loosened  stump  comes  out  with  the 
discharge,  or  can  afterwards  be  removed 
with  a  pair  of  forceps.’ 

The  complications  of  ringivorm  are 
not  many,  but  they  are  important — (1) 
Eczema  and  impetigo,  (2)  Kerion.  Eczema 
and  impetigo  of  the  scalp  are  very  trouble¬ 
some  additions  to  tinea  tonsurans,  for  they 


not  only  prevent  the  necessary  treatment  of 
the  latter  disease  being  carried  out  properly, 
but  they  often  favour  the  rapid  growth  of 
the  trichophyton.  The  best  plan,  under 
these  circumstances,  is  to  dry  up  the  eczema 
as  fast  as  possible,  and  when  that  is  cured, 
deal  with  the  ringworm  chiefiy  by  mild 
remedies,  such  as  boro-glyceride  and  the 
extraction  of  the  hairs  by  the  forceps. 

Kerion  is  a  peculiar  circumscribed  swell¬ 
ing  of  the  scalp  due  to  an  acute  inflamma¬ 
tion  of  the  follicles,  which  become  dilated 
and  discharge  a  sticky  fluid.  The  portion 
of  the  scalp  affected  forms  a  soft  raised 
swelling,  which  feels  boggy  to  the  touch,  and 
strongly  suggests  a  subcutaneous  abscess ; 
and  under  the  erroneous  impression  that 
this  is  the  case  a  kerion  has  often  been  cut 
into,  to  the  disappointment  of  the  surgeon, 
who  finds  nothing.  The  kerion  should  be 
simply  treated  with  a  little  lead  lotion  on 
lint,  and  when  the  inflammation  subsides, 
the  hairs  over  the  part  affected  fall  out  and 
the  ringworm  is  cured. 

The  preventive  treatment  of  ringivorm 
is  very  simple,  but  often  very  important  in 
large  families  of  small  children.  The  writer, 
in  common  with  others,  formerly  recom¬ 
mended  carbolised  glycerine  and  carbolised 
oil  as  preventives,  but  a  more  extended 
experience  has  satisfied  him  that  these 
remedies  are  needless  and  disagreeable, 
and  do  not  always  answer  the  purpose  in¬ 
tended;  indeed,  nothing  sticky  or  greasy 
should  be  used.  The  best  plan  is  to  keep 
the  hair  very  short  and  the  head  well 
washed  every  day  with  warm  water  and 
soap  ;  this  keeps  the  skin  and  hair  dry,  and 
at  the  same  time  hardly  allows  time  for  the 
ringworm  to  get  established. 

Medical  Certificates. —  It  cannot  be 
denied  that  it  is  often  very  difficult  to  say 
whether  a  case  of  ringworm  is  absolutely 
cured,  so  as  to  justify  a  formal  certificate 
to  that  effect.  This  is  not  surprising,  when 
it  is  remembered  that  a  single  remaining 
stump  containing  spores  may  form  a  centre 
from  which  the  ringworm  may  break  out 
again,  perhaps  weeks  or  months  after  it 
was  believed  to  be  cured.  Even  the  most 
skilful  and  careful  medical  men  must 
sometimes  make  mistakes  in  this  matter. 
But  besides  these  excusable  mistakes,  there 
are  many  more  made  from  want  of  experi¬ 
ence  and  want  of  care.  No  formal  certifi¬ 
cate  ought,  of  course,  to  be  given  that  a  case 
of  ringworm  is  cured  without  a  most  careful 
examination.  Yery  unfair  pressure  is  often 
brought  by  parents  to  bear  on  medical  men, 
in  order  to  induce  them  to  give  certificates- 
prematurely  that  children  are  perfectly 
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cured  and  may  return  to  school  without 
risk  to  others.  There  are  of  course  different 
degrees  of  risk ;  the  greatest  occurs  in  ele¬ 
mentary  boarding  schools,  where  the  children 
are  young  and  consequently  very  suscep¬ 
tible,  and  have  bedrooms  in  common,  and 
where  there  is  more  or  less  indoor  romping. 
Under  these  circumstances,  even  when  the 
treatment  is  carefully  carried  out,  there  must 
be  risks  of  the  disease  spreading.  In  the 
case  of  day-schools  where  the  children  do 
not  play  or  sleep  together,  the  risk,  under 
careful  treatment,  is  much  diminished.  In 
the  case  of  lads  of  fourteen  or  fifteen  under 
good  treatment,  who  have  separate  bed¬ 
rooms  and  studies,  and  whose  active  asso¬ 
ciation  with  other  boys  is  chiefly  in  outdoor 
games,  the  risk  is  reduced  to  a  minimum  ; 
but  in  all  cases  it  is  the  duty  of  the  medical 
man  to  withhold  a  formal  certificate ,  how¬ 
ever  slight  the  risk  may  be,  until  the  case 
is  quite  cured.  Robert  Liveing. 

TINEA  VERSICOLOR.  See  Pity¬ 
riasis  Versicolor. 

TINNITUS.  See  Ear,  Internal,  Dis¬ 
eases  of  the. 

TOES,  Amputation  of  the.  See  Foot, 
Amputations  in  the. 

TOES,  Dislocations  of  the.  See  Foot, 
Dislocations  of  Bones  of  the. 

TONGUE,  Diseases  of  the. — The  dis¬ 
eases  of  the  tongue  will  be  treated  in  the 
following  order  : — 

1.  Congenital  defects  :  atrophy;  hyper¬ 
trophy  ;  tongue-tie.  2.  Inflammatory  dis¬ 
eases  :  acute  glossitis  ;  chronic  superficial 
glossitis.  3.  Leucoplakia  (ichthyosis).  4. 
Eruptions  or  rashes  :  aphthae ;  wandering 
rash.  5.  Pigmentary  affections.  6.  Neu¬ 
ralgia  :  paralysis.  7.  Tuberculous  disease. 
8.  Syphilis.  9.  Non-cancerous  tumours  in 
and  beneath  the  tongue.  10.  Cancer. 

Atrophy  of  the  tongue  may  occur  as  a 
consequence  of  lesions  affecting  its  motor 
nerve-supply.  The  wasting  may  be  uni¬ 
lateral  or  symmetrical,  and  the  degree  to 
which  it  occurs  will  vary  very  much  in 
correspondence  with  the  cause.  In  ordinary 
hemiplegia  the  wasting  may  be  scarcely 
noticeable ;  while,  on  the  other  hand,  in 
disease  of  the  medulla  oblongata  involving 
the  hypoglossal  nucleus,  or  after  injury  of 
the  hypoglossal  nerve,  the  atrophy  may  be 
considerable.  The  disease  requires  men¬ 
tion  only  here,  as  no  question  arises  with 
respect  to  surgical  treatment. 

Congenital  absence  of  the  tongue  is 
excessively  rare,  as  are  also  defects  of  de¬ 


velopment  to  a  less  extent,  in  the  form  of 
fissures  or  clefts. 

Hypertrophy  of  the  Tongue  (Ma- 
croglossia,  Prolapsus  Linguce )  is  a  com¬ 
paratively  rare  disease.  Almost  always 
beginning  as  a  congenital  affection,  and 
in  its  early  stages  often  overlooked,  it  may 
increase  in  severity  until  the  tongue  be¬ 
comes  too  large  to  be  retained  within  the 
mouth.  It  may  even  project  beyond  the 
level  of  the  lips  for  two  or  three  inches ; 
the  increased  growth  being  helped  by  the 
irritation  to  which  the  organ  becomes  sub¬ 
ject  by  its  protrusion  from  the  mouth,  and 
its  greater  liability  to  be  injured  by  the 
teeth.  The  hypertrophy  may  affect  both 
sides  symmetrically  or  one  side  more  than 
the  other.  In  the  more  severe  cases,  from 
exposure  and  constant  irritation  the  mu¬ 
cous  membrane  becomes  thickened  and 
callous,  and  in  some  parts  ulcerated  from 
pressure  on  the  teeth.  The  latter,  after  a 
time,  become  everted,  from  the  constant 
pressure  to  which  they  are  subject.  In  an 
extreme  case,  recorded  by  Chalk,  the  hyper¬ 
trophied  tongue  had  caused,  by  its  weight, 
dislocation  of  the  lower  jaw. 

The  disease  appears  to  be  essentially  a 
species  of  elephantiasis,  consisting,  as  it 
does,  of  an  overgrowth,  especially  of  the 
lymphatic  tissues  of  the  organ.  It  is  al¬ 
most  invariably  an  affection  of  infancy  and 
early  childhood.  In  Fairlie  Clarke’s  table 
of  forty-three  cases,  recorded  by  various 
observers,  the  disease  was  first  noticed 
either  at  birth  or  before  the  age  of  six 
years  in  all  but  one  ;  and  in  this  instance 
the  disease  originated  in  mercurial  glossitis 
and  was  therefore  possibly  not  a  true 
lymphangeioma. 

Treatment. — The  best  and  only  reliable 
treatment  is  excision  of  as  much  of  the 
enlarged  organ  as  may  be.  necessary  for 
enabling  it  to  be  retained  within  the  mouth. 
The  operation  may  be  performed  by  the 
knife,  ecraseur,  or  galvano-cautery.  The 
ecraseur  is  probably  the  best.  A  couple  of 
broad  curved  needles  should  be  made  to 
perforate  the  tongue  immediately  in  front 
of  the  proposed  line  of  section,  and  the  wire 
or  whipcord  should  be  looped  over  and  be¬ 
hind  them.  The  after-treatment  will  be 
the  same  as  after  excision  of  the  tongue  for 
cancer.  See  Macroglossia. 

In  mild  cases  benefit  has  accrued  from 
direct  pressure  by  strapping;  and  in  a 
case  of  Teale’s  by  pushing  the  tongue 
back  within  the  mouth,  and  keeping  it 
there  by  an  elastic  band  under  the  chin. 
But  such  measures  are  of  very  uncertain 
benefit. 
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True  hypertrophy  must  not  be  con¬ 
founded  with  the  protrusion  of  the  tongue 
sometimes  seen  in  idiots  and  in  cases  of 
sporadic  cretinism. 

Tongue-tie. — Undue  shortness  of  the 
froenum  linguae  is  indeed  a  very  rare  affec¬ 
tion.  When  it  exists,  the  tongue  cannot  be 
protruded  as  far  as  the  lower  lip,  and  the 
act  of  sucking  may  be  interfered  with. 

Treatment. — A  snip  of  the  freenum  with 
blunt-pointed  scissors  is  all  the  treatment 
required ;  the  scissor-points  being  directed 
away  from  the  under-surface  of  the  tongue 
and  towards  the  floor  of  the  mouth,  in 
order  that  the  ranine  artery  may  not  by 
any  chance  be  wounded.  Before  the  appli¬ 
cation  of  the  scissors  the  frsenum  should 
be  stretched,  either  by  the  finger  and 
thumb,  or  by  means  of  the  notched  shield 
with  which  silver  directors  are  usually  pro¬ 
vided. 

Cases  have  been  related  in  which  the 
too  free  division  of  the  freenum  and  sub¬ 
jacent  structures  has  led  to  the  sucking 
back  of  the  anterior  part  of  the  tongue  into 
the  fauces,  and  consequent  suffocation.  It 
is  difficult  to  believe  that  any  such  event 
could  happen  as  the  result  of  the  operation, 
if  properly  performed.  Similar  accidents 
from  undue  length  or  absence  of  the 
frsenum,  or  from  malposition  of  the  tongue, 
with  defective  development  of  the  lower 
jaw  and  floor  of  the  mouth,  have  been  also 
recorded. 

Acute  Glossitis. — Acute  inflammation 
of  the  tongue  may  arise  from  direct  injury, 
especially  when  accompanied  by  the  intro¬ 
duction  of  some  irritating  or  septic  matter, 
as  from  a  wasp-sting,  or  from  puncture 
by  a  foul  knife,  from  exposure  to  cold,  or 
from  the  undue  administration  of  mercury. 
It  may  occur  also  as  a  sequela  of  the 
eruptive  fevers. 

At  first  cedematous  and  thickly  coated, 
the  tongue  becomes  swollen  and  acutely 
tender.  Subsequently,  it  may  become  dry 
and  red,  or  even  black.  Besides  filling  the 
mouth,  or  nearly  so,  on  its  own  account, 
it  is  commonly  pushed  up  to  the  palate 
by  inflammatory  swelling  of  the  subjacent 
parts.  Unable  to  protrude  or  even  move 
it,  the  patient  is  also  more  or  less  incapable, 
in  a  severe  case,  of  speaking  or  swallowing, 
while  respiration  may  be  also  much  im¬ 
peded.  If  unrelieved,  the  tongue  may 
protrude  beyond  the  level  of  the  teeth. 

Acute  glossitis  may  end  by  gradual 
resolution,  or  by  more  or  less  well-defined 
suppuration ;  the  symptoms  being  at  once 
relieved  on  the  escape  of  pus  from  the 
tongue  itself  or  from  the  tissues  beneath. 


In  very  rare  cases  the  inflammation  may 
end  in  sloughing. 

Treatment. — In  a  mild  case  of  glossitis 
a  saline  purge  should  be  given,  followed  by 
a  draught  containing  gr.  x.-xx.  of  chlo¬ 
rate  of  potash  every  four  hours.  The  mouth 
should  be  frequently  rinsed  with  a  warm 
lotion  of  permanganate  or  chlorate  of  po¬ 
tash,  or  with  a  weak  solution  of  carbolic 
acid  (about  1  to  100). 

If  the  swelling  increase,  the  interior  of 
the  mouth  should  be  carefully  examined  for 
any  signs  of  localised  suppuration ;  and  a 
suspicion  of  fluctuation  at  any  spot  should 
be  cleared  np  by  puncture  with  a  narrow 
abscess-knife,  the  operator  having  regard 
to  the  position  of  the  main  blood-vessels. 
If  no  sign  of  pus  be  detected,  an  incision 
of  an  inch  or  more  in  length  should  be 
made  in  the  dorsum  of  the  tongue,  through 
the  mucous  membrane,  on  each  side  of  the 
middle  line  ;  or  the  tongue  may  be  punc¬ 
tured  in  several  places.  The  incisions  or 
punctures  should  be  made  sufficiently  for¬ 
ward  to  be  within  reach  in  the  event  of 
undue  bleeding.  When  the  presence  of  pus 
is  suspected,  but  where  there  is  nothing  to 
indicate  its  exact  seat,  a  deep  puncture 
may  be  made  somewhere  in  the  middle 
line  either  of  the  tongue  or  the  anterior 
part  of  the  floor  of  the  mouth,  and  through 
this  a  probe-pointed  steel  director  may  be 
introduced  for  exploration.  When  the  swell¬ 
ing  is  more  especially  in  the  sublingual 
tissues  the  exploratory  puncture  in  the 
middle  line  may  be  made  from  without, 
between  the  chin  and  hyoid  bone. 

The  more  acute  symptoms  are  usually 
relieved  by  the  means  just  referred  to  ;  but 
the  surgeon  should  be  prepared,  in  a  bad 
case,  to  perform  laryngotomy  or  trache¬ 
otomy. 

Chronic  Superficial  Glossitis. — 
Glossy  Tongue  (including  so-called  dys¬ 
peptic  ulcers). —  This  is  a  very  common 
disease  ;  the  morbid  appearances  presented 
by  the  tongue  being  due  to  repeated  attacks 
of  subacute  inflammation,  affecting  the  mu¬ 
cous  membrane  and  submucous  tissue.  It 
is  generally  supposed  to  be,  in  most  cases, 
of  syphilitic  origin ;  but  we  believe  this 
to  be  a  mistake,  and  that  syphilis  is  ac¬ 
countable  for  only  a  minority  of  the  cases 
observed.  In  the  majority  of  cases  of  the 
disease,  which  is  one  chiefly  of  middle  life, 
the  predisposing  causes  are  to  be  found  in 
dyspeptic  conditions,  especially  those  which 
are  the  result  of  injudicious  eating  and 
drinking,  while  the  disease  is  excited  by 
local  irritation — e.g.  smoking,  spirit- drink¬ 
ing,  carious  and  foul  teeth,  and  the  like. 
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Sometimes,  no  sufficient  cause  can  be  dis¬ 
covered  ;  but  the  disease  will  be  always 
found  to  be  aggravated  by  local  irrita¬ 
tion. 

The  appearances  presented  by  the  dis¬ 
ease  are  very  characteristic ;  the  leading 
feature  being  an  excessive  smoothness  or 
glossiness  of  the  surface,  as  if  all  the  pa-  | 
jnllary  structures  had  been  rubbed  away.  ' 
At  one  part  the  smooth  surface  of  the 
tongue  is  red  and  as  if  raw  ;  at  another, 
not  red  but  whitish,  as  if  smeared  with 
milk,  or  as  if  it  had  been  touched  with  a 
solution  of  nitrate  of  silver.  At  another, 
there  may  be  small,  superficial,  yellowish 
ulcers,  or  an  irregular  ulcerated  surface, 
excessively  tender  to  the  touch  or  to  any¬ 
thing  hot  or  irritating.  When  at  its  worst 
the  whole  tongue  may  be  swollen,  and 
indented  at  the  edges  by  the  teeth.  Here 
and  there,  remains  of  the  proper  papillary 
structure  may  be  still  visible. 

The  patient  complains  of  much  super¬ 
ficial  pain  and  soreness,  especially  in  the 
movements  of  the  tongue  in  speaking  or 
eating. 

The  microscopic  characters  of  the  dis¬ 
ease  are  what  might  be  anticipated  from 
the  naked-eye  appearances.  ‘  Expressed  i 
shortly,  the  changes  consist  in  thinning  of 
the  epidermis,  with  destruction  of  the  pa¬ 
pillae  and  other  appendages ;  in  thickening 
and  increased  vascularity  of  the  corium, 
and  infiltration  of  its  superficial  layers  with 
nuclei  or  cells  ’  (Butlin,  Med.-Chir.  Trans., 
vol.  lxi.). 

Treatment. —  Chronic  superficial  glos¬ 
sitis  is  a  very  intractable  malady,  and 
treatment  should  be  directed  rather  to  re¬ 
moving  all  the  causes  of  an  attack,  and  so 
preventing  its  recurrence,  than  to  giving 
medicines  with  an  expectation  of  quickly 
curing  the  disease  by  a  specific.  The  mis¬ 
taken  notion  that  the  disease  is  almost 
always  syphilitic  has  had  much  to  do,  pro¬ 
bably,  with  failures  in  treatment.  The  pa¬ 
tient  should  live  regularly  and  wholesomely, 
avoiding  all  spirituous  liquors,  and  taking 
alcohol  in  any  form  with  great  moderation. 
He  should  not  smoke  ;  and  if  the  teeth, 
natural  or  artificial,  are  not  perfectly  smooth 
and  clean,  he  should  have  them  made  so 
as  far  as  possible.  Aperients  (as  blue  pill 
and  colocynth),  with  an  occasional  saline 
draught,  should  be  taken,  and  any  dys¬ 
peptic  troubles  should  be  treated. 

The  mouth  should  be  rinsed  occasionally 
with  a  weak  carbolic  lotion  containing  tinc¬ 
ture  of  myrrh  and  eau-de-Cologne ;  and 
any  ulcerated  surface  may  be  painted  with 
a  solution  of  sulphate  of  copper  (gr.  iij.  to 


f  oj-  of  water),  or  chromic  acid  (grs.  x.  to  f  *i. 
of  water) .  A 

As  a  rule,  the  administration  of  iodide 
of  potassium  or  of  mercury  will  do  no 
good,  and  may  even  do  harm.  But  as  it  is 
not  easy  in  all  cases  to  distinguish  simple 
superficial  glossitis  from  that  which  has  a 
syphilitic  origin,  these  drugs  should  be  tried 
in  any  doubtful  or  intractable  case,  not 
in  ordinary  routine  fashion,  but  as  sup¬ 
plementing  the  other  measures  referred  to. 

As  in  the  case  of  all  long-standing  irri¬ 
tating  affections  of  mucous  membrane  or 
of  skin,  chronic  superficial  glossitis  may 
be  followed  by  the  formation  of  epithelial 
cancer.  (See  Leucoplakia.) 

Leucoplakia.  —  Ichthyosis ,  Psoriasis, 
Keratosis,  Tylosis. — This  disease  of  the 
tongue,  best  termed  leucoplakia,  has  at¬ 
tracted  much  attention  during  the  last 
few  years,  chiefly  on  account  of  the  fact, 
to  which  notice  was  first  drawn  by  Hulke, 
that  it  not  infrequently  develops  into  epi¬ 
thelial  cancer.  The  dorsum  of  the  tongue 

.  O 

is  more  or  less  covered,  usually  in  a  sym¬ 
metrical  fashion,  by  whitish  patches,  which, 
however,  may  vary  much  in  size  and  ap¬ 
pearance  in  different  cases.  In  the  milder 
cases,  the  tongue  looks  as  if  it  had  lost 
its  papillae,  the  surface  being,  in  the  part 
affected,  more  or  less  dry,  smooth,  and 
milky-white,  with  an  appearance,  often, 
of  minute  cross-hatching.  In  the  least 
marked  cases,  indeed,  there  is  little,  if  any¬ 
thing,  to  distinguish  it  from  the  effects 
produced  by  long-standing  chronic  super¬ 
ficial  glossitis.  The  disease  may,  however, 
present  appearances  in  different  cases, 
varying  from  a  mere  ‘  milkiness  ’  of  the 
surface  to  a  thick  dead-white  or  yellowish 
covering,  which,  to  the  finger  passed  over 
it  seems  rough,  or  even  prickly,  and  which 
reminds  one,  in  its  general  "aspect,  of  the 
sodden  epidermis  of  the  palm  of  a  hand 
after  long  poulticing,  or  of  a  piece  of  rough 
and  discoloured  chamois  leather.  A  similar 
appearance,  but  less  marked,  is  very  com¬ 
monly  seen  on  the  mucous  membrane  of 
the  cheek,  especially  just  within  the  corners 
of  the  mouth,  and  extending  from  this  part 
along  the  mucous  membrane  for  a  longer 
or  shorter  distance.  The  general  appear¬ 
ance  of  the  patches,  especially  in  the  milder 
cases,  may  vary  in  the  same  individual 
from  time  to  time,  probably  in  correspon¬ 
dence  with  the  care  taken  to  avoid  all  local 
irritation,  as  by  smoking  and  drinking. 

Differing  so  much  as  the  cases  do  in 
their  naked-eye  characters,  it  is  not  as¬ 
tonishing  that  the  microscopic  appearances 
are  found  to  differ  also.  Thus,  in  Hulke’s 
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case  of  thick,  tough,  raised  patches,  to 
which  alone  (if  ever)  the  term  ichthyosis  is 
applicable,  the  microscopic  appearances 
were  those  of  ‘  extreme  hypertrophy  of  the 
filiform  papillae  and  their  sheaths.  These 
composite  papillae  had  an  average  diameter 
of  OT  inch  at  their  base  and  the  average 
length  of  0‘25  of  an  inch.  The  epithelial 
sheaths  of  the  secondary  papillae,  instead 
of  ending  separately  in  brushes,  cohered  in 
solid  masses  ’  (Hulke,  Trans.  Clin.  Soc., 
vol.  ii.) .  In  cases  of  the  mildest  type,  on  the 
other  hand,  the  microscopic  appearances 
are  indistinguishable  from  the  effects  of 
chronic  superficial  glossitis,  and  may  be 
considered  identical  with  them.  In  other 
cases,  again,  both  mucous  membrane  and 
epithelium  are  thickened ;  but  there  is  no 
extreme  hypertrophic  condition  of  the  pa¬ 
pillae  on  the  one  hand,  nor  any  marked 
effacement  of  them  on  the  other  (Good- 
hart  ;  Sangster). 

Unless  the  mouth  be  irritated,  as,  for 
example,  by  smoking  and  drinking,  in  which 
case  the  symptoms  resemble  those  of  chronic 
superficial  glossitis,  the  disease  may  remain 
for  many  years  without  causing  any  notable 
trouble.  Its  importance,  however,  lies  in 
the  fact  that  after  a  variable  number  of 
years — it  may  be  ten,  twenty,  or  thirty,  or 
more — the  disease  may  develop  into  epithe¬ 
lioma,  the  latter  being,  in  the  author’s  ex¬ 
perience,  usually  of  the  superficial,  warty 
kind.  In  how  many  cases  of  leucoplakia 
epithelioma  supervenes,  it  is  impossible  to 
say — possibly  in  only  a  small  minority, 
as  the  milder  forms  of  the  disease  are  not 
rare,  and,  giving  rise  to  no  symptoms, 
would  only  come  by  accident  under  the 
notice  of  the  surgeon. 

With  regard  to  the  origin  of  the  disease 
many  causes  have  been  assigned — syphilis, 
smoking,  drinking,  hot  foods,  and  all  other 
irritants.  These,  indeed,  make  the  disease 
worse,  and  may  act  possibly  as  exciting 
causes ;  but  it  frequently  exists  without 
any  such  antecedents  being  discoverable. 
The  disease  is  much  more  common  in  men 
than  in  women.  See  Psoriasis  Buccalis. 

Treatment. — The  most  important  treat¬ 
ment  lies  in  the  careful  avoidance  of  every¬ 
thing  which  may  irritate  the  mouth  or 
make  it  foul.  The  patient  should  abstain 
from  smoking  and  from  all  spirits ;  he 
should  live  on  plain  wholesome  food,  with 
little  or  no  wine  or  beer  ;  care  should  be 
taken  that  no  source  of  irritation  is  present 
in  the  shape  of  carious  or  sharp-edged 
teeth  or  in  connection  with  artificial  teeth. 
Mild  cleansing  or  alkaline  lotions  may 
be  used,  if  necessary.  Any  persistently 


ulcerated  spot  should  be  removed  by  the 
knife,  or  destroyed,  if  very  limited  in  extent, 
by  nitric  acid.  The  pain  produced  by  the 
latter  is  not  so  great  as  might  be  antici¬ 
pated,  and  may  be  almost  abolished  by  the 
previous  application  of  a  20  per  cent,  solu¬ 
tion  of  cocaine  (T.  Smith). 

Aphthae. — The  tongue  shares,  with  the 
inside  of  the  lips  and  cheeks,  a  special 
liability,  especially  in  infancy  and  early 
childhood,  to  the  formation  of  small  whitish 
spots  or  ulcers  commonly  termed  aphtha;* 
Two  varieties  of  this  affection  may  be  fairly 
differentiated  one  from  the  other — viz.  (1) 
simple  follicular  or  aphthous  stomatitis,  and 
(2)  thrush. 

(1)  Aph  thous  Stomatitis  is  characterised 
by  the  appearance  of  small  yellowish  vesi¬ 
cles,  which  soon  break  and  leave  super¬ 
ficial  ulcers,  of  about  the  size  of  a  pin’s 
head,  with  a  whitish  or  yellowish  surface 
and  sharply  cut  edge  with  vivid  red  areola. 
Such  ulcers,  which  may  be  single  or  mul¬ 
tiple,  are  usually  acutely  tender,  and  cause 
much  pain  when,  in  the  movements  of  the 
tongue  in  speaking  or  eating,  they  undergo 
friction  against  the  teeth.  Although  most- 
common  in  early  life,  follicular  stomatitis, 
in  a  mild  form  is  not  rare  in  adults,  and,, 
in  both  cases,  is  commonly  associated  with 
a  furred  tongue  and  other  indications  of  a 
disordered  condition  of  the  digestive  organs. 
In  a  severe  case,  the  little  ulcers  may,  some 
of  them,  become  confluent  and  assume  the 
form  of  so-called  ulcerative  stomatitis  ; 
but  this  condition  is  less  common  in  the 

!  tongue  than  in  the  gums  and  inside  of  the 
cheeks,  when  it  sometimes  rather  closely 
imitates  the  appearances  seen  in  true  can- 
crum  oris.  See  Stomatitis. 

Treatment. — Saline  aperients,  followed 
in  an  adult  by  the  administration  of  dilute 
mineral  acid  in  a  bitter  infusion,  form 
the  best  constitutional  treatment ;  and  the 
mouth  should  be  rinsed  occasionally  with  a 
lotion  of  borax  (gr.  xx.  ad  f^j.  of  water)  or 
carbolic  acid  (1  to  100),  and  containing  a 
little  eau  de  Cologne. 

Chlorate  of  potash  is  almost  a  specific 
for  ulcerative  stomatitis,  and  should  be 
administered  internally  in  gr.  v.-x.  doses, 
as  well  as  applied  locally  in  a  saturated 
aqueous  solution. 

(2)  Thrush. — The  characteristic  small 
whitish  or  yellowish  spots  in  ‘  thrush  ’  are 
much  more  numerous  than  in  simple  folli¬ 
cular  stomatitis  ;  the  tongue  and  other  parts 
affected  looking  as  if  thickly  dotted  over 
with  tiny  particles  of  curd,  which  in  se¬ 
vere  examples  of  the  disease  may  coalesce 
and  form  patches  of  false  membrane.  The 
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white  spots  are  firmly  adherent  to  the 
mucous  membrane,  and  when  peeled  off 
leave  the  surface  red  and  sometimes 
abraded.  There  is  some  heat  as  well  as 
tenderness  in  the  parts  affected. 

Thrush  is  especially  a  disease  of  infancy 
(although  it  is  met  with  sometimes  in  the 
course  of  wasting  diseases  of  adults),  and  is 
almost  invariably  associated  with  disordered 
nutrition ;  the  httle  patients  being  more 
or  less  emaciated,  and  frequently  suffering 
from  diarrhoea,  with  green  and  fetid  mo¬ 
tions.  Although  thrush  depends  essen¬ 
tially  on  disordered  nutrition  arising  most 
commonly  from  improper  or  insufficient 
food,  there  is  no  doubt  of  its  being  imme¬ 
diately  associated  with  the  development  in 
the  diseased  epithelium  of  a  microscopic 
vegetable  fungus  ( o'idium  albicans ),  which, 
if  it  does  not  constitute  the  essential  cause 
of  the  local  disease,  may  be  considered  to 
aggravate  its  symptoms. 

Treatment. —  The  predisposing  causes 
of  ‘  thrush  ’ — insufficient  or  improper  food, 
sour  milk,  want  of  cleanliness  in  regard  to 
feeding-bottles  and  other  vessels — and  the 
diarrhoea  which  ensues  as  a  consequence, 
all  suggest  the  general  treatment  which  is 
in  most  cases  requisite.  Local  treatment 
is  also  important.  Dr.  West  advises  that 
the  mouth  should  be  carefully  wiped  out 
with  a  piece  of  soft  rag  dipped  in  a  little 
warm  water  after  every  time  food  has  been 
given,  and  that,  afterwards,  a  lotion  of 
borax  (gr.  xx.~5ss.  to  fyj.  of  water)  should 
be  applied.  If  the  borax  seem  insufficient, 
a  mild  carbolic  acid  lotion  (1  to  100  of 
water),  or  one  containing  permanganate  or 
chlorate  of  potash,  may  be  employed.  In 
adults,  aphthous  ulceration  of  the  tongue, 
whether  associated  or  not  with  the  presence 
of  o'idium  albicans,  is  a  painful  affection, 
and  is  usually  met  with  in  the  last  stages 
of  wasting  diseases,  as  cancer  and  tubercle. 
Various  remedies  are  usually  required  for 
its  treatment ;  sometimes  one  appearing  to 
answer  best  and  sometimes  another.  In 
addition  to  the  means  above-mentioned  a 
lotion  of  sulphite  of  soda  (5j.  to  f^j.  of 
water)  may  be  tried ;  or  a  lotion  containing 
glycerinum  boracis  and  water  in  various 
proportions.  In  some  cases,  when  the 
tongue  is  very  dry,  great  comfort  is  given 
by  painting  it  with  a  camel’s-hair  brush 
dipped  in  pure  glycerine  (Cotter). 

Wandering  Bash.  —  This  very  rare 
disease,  the  first  account  of  which,  in  this 
country,  we  owe  to  Mr.  Arthur  Barker  (Pa¬ 
thological  Soc.  Trans.,  vol.  xxxi.)  is  charac¬ 
terised  by  the  appearance  of  small  circlets 
or  crescentic  bands  of  light-coloured  ‘  rash.’ 


These  extend  rapidly,  and  wander  from 
place  to  place  centrifugally  over  the  dorsum 
and  occasionally  the  borders  and  under¬ 
surface  of  the  tongue  ;  what  was  only  a 
round  whitish  or  yellowish  spot  in  the 
morning  may  have  become  a  large  ring  in 
the  afternoon,  and  have  totally  disappeared 
a  few  hours  later.  Itching  and  salivation 
sometimes  accompany  it,  and  form  its 
leading  symptoms.  In  some  cases  it 
causes  scarcely  any  symptoms,  and  the 
patient  may  be  unaware  of  its  existence. 
Its  resemblance  in  appearance  to  ringworm 
is  very  striking,  but  the  disease  appears, 
from  Barker’s  observations,  to  be  not 
parasitic. 

With  respect  to  prognosis,  there  ap¬ 
pears  to  be  nothing  to  fear  beyond  the  dis¬ 
comfort  arising  from  the  itching ;  no 
serious  sequelae  having  been  noticed,  even 
in  cases  in  which  the  disease  has  lasted  for 
some  years. 

Treatment,  whether  local  or  constitu¬ 
tional,  has  little  or  no  effect  on  its  progress. 

Pigmented  Tongue.  —  Of  pigmented 
tongues  there  are  several  varieties.  In 
one  of  the  most  marked  ( black  tongue)  the 
disease  appears  in  the  form  of  an  oval  or 
circular  patch  placed  in  the  middle  line  of 
the  dorsum,  and  is  caused  by  the  deposit 
of  some  black  material  in  the  thick  epi¬ 
thelial  investment  of  the  papillae,  especially 
the  filiform,  which  may  be  at  the  same 
time  abnormally  elongated.  The  black 
patch  may  vary  in  size  at  different  times  ; 
in  some  instances  almost  the  whole  of  the 
dorsum  being  affected.  The  cause  of  the 
disease  is  unknown.  It  gives  rise  to  no 
symptoms  as  a  rule,  and  requires  no  treat¬ 
ment. 

In  another  variety  of  black  tongue  the 
disease  takes  the  form  of  small  black  dots 
and  patches,  most  marked  oh  the  edges  of 
the  tongue  and  seated  apparently  rather 
in  the  corium  than  in  the  epithelial  cells. 
Similar  dots  and  patches  may  be  seen  on 
the  tongue  in  Addison’s  disease.  The  pos¬ 
sibility  of  black  tongue  being  produced  by 
an  intentional  or  accidental  application  of 
colouring  matter  by  the  patient,  should  be 
borne  in  mind. 

Xanthelasma  of  the  tongue  is  very  rare  ; 
but  a  well-marked  case  has  been  not  long 
since  reported  by  Dr.  Wickham  Legg,  in 
which  the  disease  appeared  not  only  in 
some  of  the  more  usual  situations,  but  also 
in  the  form  of  yellowish,  slightly  raised 
patches  on  the  sides  of  the  tongue. 

Neuralgia.  —  Neuralgia,  affecting  the 
tongue  chiefly  or  exclusively,  is  a  rare 
disease.  It  does,  however,  occasionally 
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occur,  and,  like  cases  of  the  same  affection 
in  other  parts,  may  be  exceedingly  obsti¬ 
nate  under  all  treatment.  Beyond  the 
measures  which  would  be  tried  as  a  matter 
of  course,  such  as  large  doses  of  quinine 
and  careful  attention  to  anything  wrong  in 
the  general  health,  may  be  recommended 
the  local  application  of  menthol  (Butlin) 
or  of  solution  of  cocaine,  four  to  twenty  per 
cent.,  or  the  local  injection  of  morphia,  be¬ 
ginning  with  a  small  dose  only  (gr.  |  or  |), 
and  cautiously  increasing  it  if  necessary. 

If  the  disease  does  not  yield  to  these 
measures,  the  operation  of  stretching  or 
division  of  the  gustatory  nerve  may  be 
performed.  See  Gustatory  Nerve. 

Tubercle  :  Lupus.  —  Tuberculous  or 
scrofulous  ulceration  of  the  tongue  is  a  rare 
disease,  although  possibly  less  rare  than  is 
generally  supposed,  on  account  of  its  not 
being  sufficiently  distinguished  from  the 
much  more  common  syphilitic  and  can¬ 
cerous  affections  of  the  organ.  It  usually 
presents  itself  in  the  form  of  an  oedematous, 
glazed,  inflamed  ulcer  with  yellowish  sur¬ 
face,  very  tender,  but  not  fissured  or  warty 
or  sloughing,  or  suggesting  the  idea  of 
much  new-growth.  In  almost  all  cases  the 
patient  is  the  subject  of  other  scrofulous 
manifestations.  There  is  either  scrofulous 
or  lupoid  ulceration  in  the  throat,  or  sup¬ 
puration  of  a  like  kind  in  the  cervical 
glands,  or  the  patient  is  the  subject  of  ad¬ 
vanced  phthisis — laryngeal  or  pulmonary. 
The  tip  and  edges  of  the  tongue  are 
favourite  sites  for  the  tuberculous  ulcer, 
but  it  may  attack  any  part  of  the  organ. 

Diagnosis. — The  only  form  of  syphilitic 
ulcer,  with  which  the  tuberculous  is  likely 
to  be  confounded,  is  the  tertiary  or  gum¬ 
matous  ;  and  from  this  the  diagnosis  is  not 
very  difficult,  if  the  history  and  accompany¬ 
ing  conditions  are  carefully  considered.  The 
tuberculous  ulcer  is  usually  much  cleaner 
than  the  syphilitic ;  the  glazed  and  raw 
surface  being  more  like  that  of  an  ordinary 
inflamed  but  sluggish  and  irregular  wound, 
produced  by  some  injury.  The  acute  ten¬ 
derness  of  the  ulcer  is  also  characteristic, 
especially  when  it  involves  the  tip  or  edges, 
and  is  more  likely  to  lead  to  the  disease 
being  confounded  with  a  cancerous  than  a 
syphilitic  ulcer.  The  absence  of  other  evi¬ 
dences  of  syphilis  is  also  important,  and 
last,  but  not  least,  as  a  diagnostic  indica¬ 
tion,  is  the  failure  of  iodide  of  potassium 
to  give  any  marked  relief.  Frequently, 
the  early  age  of  the  patient  affords  help  in 
diagnosis. 

The  diagnosis  of  tuberculous  ulceration 
from  cancer  is  not  always  easy ;  the  pain 


and  distress  in  both  being  often  very  great, 
and  the  failure  of  all  remedies  to  give  re¬ 
lief  being  about  equally  marked.  But  in 
the  tuberculous  tongue  there  is  less  evidence 
of  infiltration  by  new-growth ;  its  general 
aspect  being  rather  that  of  an  irregular 
inflamed  ulcer  than  of  tumour.  There  is 
comparatively  little  adhesion  of  the  tongue 
to  neighbouring  parts,  even  when  the  disease 
has  long  existed ;  and  although  remedies 
give  but  little  relief,  the  progress  to  evil  in 
the  scrofulous  ulcer  is  much  less  rapid. 

A  valuable  means  of  diagnosis  may  also 
be  afforded  by  gently  scraping  the  surface 
of  the  ulcer,  and  examining  the  specimen 
mixed  with  a  drop  of  water  under  the  mi¬ 
croscope. 

Treatment. — The  general  treatment  of 
scrofulous  disease  in  the  tongue  is  identical 
with  that  which  would  be  appropriate  to 
tubercle  in  the  larynx  or  lung.  For  local 
treatment  see  Palliative  treatment  of 
Cancer  of  Tongue.  In  a  case  in  which 
the  disease  is  well-defined  and  compara¬ 
tively  limited,  erasion  by  means  of  a  Volk- 
mann’s  spoon,  followed  by  the  application 
of  nitrate  of  silver  or  of  iodoform,  may  be 
tried.  Excision  is  sometimes,  though  rarely, 
advisable. 

Lugous  vulgaris  affecting  the  tongue 
may  be  considered  to  be  included  in  what 
has  been  said  regarding  tuberculous  disease. 
So  far  as  any  diagnosis  between  the  one 
form  of  strumous  disease  and  the  other  is 
possible,  it  will  be  found  in  the  presence  or 
absence,  at  the  same  time,  of  lupus  of  the 
face  or  nasal  passages  or  pharynx.  The 
treatment  is  the  same  for  both. 

Syphilis. — Syphilis  affecting  the  tongue 
may  take  the  form  of —  ( a )  chancre  ;  ( b ) 
condylomata  or  mucous  patches,  or  super¬ 
ficial  irregular  ulceration  ;  (c)  tertiary 

syphilitic  deposits  (gummata)  or  ulceration. 

(a)  Chancre  is  exceedingly  rare,  and 
needs  only  to  be  mentioned. 

(b)  Condylomata  and  mucous  patches 
are  almost  always  accompanied  by  similar 
manifestations  of  syphilis  in  other  parts  of 
the  mouth  and  elsewhere,  as  on  the  penis 
and  about  the  anus.  They  require  no 
special  description.  When  not  in  the  form 
of  condylomata,  secondary  syphilitic  ulcer¬ 
ation  of  the  tongue  takes  the  form,  usually, 
of  an  irregular  whitish  or  yellowish  super¬ 
ficially  ulcerated  or  abraded  surface,  espe¬ 
cially  along  the  edges.  The  tonsils  are 
usually  ulcerated  at  the  same  time,  and 
the  corners  of  the  mouth  may  be  fissured. 

With  regard  to  treatment,  it  will  suffice 
here  to  say  that  mercury  should  be  cau¬ 
tiously  administered  either  by  the  mouth 


637 


Tongue,  Diseases  of  the 


or  by  inunction.  See  Inunction  ;  Syphilis. 
Much  benefit  will  be  produced  also  by  local 
treatment,  as  by  painting  with  a  solution  of 
chromic  acid  (gr.  x.  ad  fyj.  of  water)  or  a 
solution  of  the  cyanide  of  mercury  (gr. 
xv.  to  By.  of  wrater). 

Ulceration  of  the  tongue  produced  by 
the  injudicious  administration  of  mercury 
may  be  confounded  with  syphilis,  and  is 
often  associated  with  it.  The  foul  breath, 
the  spongy  gums,  the  cedematous  and  in¬ 
dented  tongue,  with  the  history,  will  guide 
to  a  correct  diagnosis ;  which  will  be  con¬ 
firmed  by  the  good  effects  of  a  saline  purge, 
with  cleansing  lotions,  as  of  chlorate  of 
potash  (gr.  x.  ad  f^j.  of  water)  or  carbolic 
acid  (1  part  to  100  of  water  with  a  little 
eau  de  Cologne). 

(c)  Tertiary  syphilis  of  the  tongue 
usually  takes  the  form  of  gummata,  which 
may  or  may  not  be  ulcerated  or  sloughing. 
When  the  surface  is  unbroken,  the  disease, 
in  the  form  of  tough  nodules  or  tuber¬ 
cles,  may  be  situate  in  any  part  of  the 
tongue,  but  rather  on  the  dorsum  than  the 
edges.  These  are  very  irregular  both  as  to 
number  and  individual  size,  and  are  not 
commonly  either  very  tender  or  painful. 
Sometimes,  they  are  crowded  together  so 
as  to  give  to  the  tongue  a  very  irregular 
surface,  with  apparently  deep  furrows  or 
fissures  ;  but  the  latter  are  not  necessarily 
ulcerated  or  even  abraded.  When  no  ul¬ 
ceration  or  abrasion  is  present,  such  a 
tongue  may  give  the  patient  but  little 
trouble  ;  while  at  another  time  there  may 
be  considerable  distress  in  consequence  of 
some  glossitis  and  superficial  ulceration, 
with  temporary  enlargement  of  the  tuber¬ 
cles  and  apparent  deepening  of  the  fissures. 
In  another  case,  the  gumma  may  slough  or 
ulcerate,  leaving  a  deep  cavity  with  irre¬ 
gular  walls  and  up-standing  edges ;  the 
general  appearance  sometimes  closely  simu¬ 
lating  malignant  disease. 

As  a  rule,  the  diagnosis  between  syphilis 
and  epithelial  cancer  is  not  difficult.  The 
best  diagnostic  signs  of  syphilis  are — (a)  the 
comparative  absence  of  pain  and  of  tender¬ 
ness,  especially  on  making  firm  pressure  ; 

( b )  the  tongue  is  not  fixed  by  adhesions 
even  in  severe  cases  of  syphilis ;  (c)  tertiary 
syphilitic  ulcers  are  usually  in  some  part 
of  the  dorsum  rather  than  on  the  edge, 
and  are  not  usually  single ;  the  remainder 
of  the  tongue  is  also  commonly  more  or  less 
affected  ;  ( d )  there  is  no  marked  salivation 
from  reflex  irritation;  (e)  a  syphilitic  tongue, 
likely  to  be  confounded  with  cancer,  should 
be  rapidly  and  greatly  benefited  by  the 
internal  administration  of  iodide  of  potas- 


sium  ;  (/)  the  presence  or  absence  of  any 
history  of  primary  syphilis  should  be  also 
duly  (but  not  mi  duly)  weighed  in  making  a 
diagnosis. 

Treatment  —  The  treatment  of  tertiary 
syphilis  of  the  tongue  lies  in  the  in¬ 
ternal  administration  of  iodide  of  potas¬ 
sium,  either  by  itself  or  combined  with 
small  doses  of  mercury.  Calomel  va¬ 
pour-baths,  if  carefully  given,  are  also 
useful ;  or  mercury  may  be  given  by  in¬ 
unction.  See  Inunction  ;  Syphilis.  The 
local  treatment  is  the  same  as  that  advised 
for  secondary  syphilitic  ulceration.  It  fre¬ 
quently  happens  that  a  long-standing  dis¬ 
ease  of  the  tongue,  which  is  undoubtedly  in 
its  origin  and  even  in  appearance  syphilitic, 
is  really  not  syphilitic,  and  requires  quite 
different  treatment  from  that  just  men¬ 
tioned.  Tongues  scarred  and  tuberculated 
by  old  syphilitic  ulceration  may  never  re¬ 
gain  their  normal  texture,  although  the 
syphilitic  element  fades  away  by  lapse  of 
time,  or  is  cured  by  treatment.  Such 
tongues  are  easily  irritated  by  injudicious 
eating  and  drinking  into  an  extremely  sore 
and  troublesome  condition,  and  the  patient 
gets  little  or  no  benefit,  and  may  even  get 
harm,  from  the  quantities  of  iodide  of  po¬ 
tassium  or  of  mercury  which  are  being 
constantly  taken.  Such  cases  require 
treatment  identical  with  that  mentioned 
under  the  head  of  Chronic  Superficial 
Glossitis. 

Non-malignant  Tumours.  — Tumours 
of  the  tongue  (using  the  term  in  its  usual 
sense)  are  almost  always  cancerous.  But 
others  are  occasionally  met  with.  Simple 
wart  or  papilloma,  mucous,  hydatid,  and 
other  cysts,  fatty  and  fibrous  tumours, 
keloid,  enchondroma,  and  sarcoma  have 
been  all  recorded.  All  are  rare,  and  space 
permits  here  only  mention  of  them. 

NiEVUS. — Nsevus  of  the  tongue  is  a 
somewhat  rare  affection.  It  presents  no 
difficulty  in  diagnosis  ;  the  general  appear¬ 
ance  and  characters  resembling  very  much 
those  which  are  so  familiar  in  the  case  of 
the  skin.  The  purplish  smooth  swelling, 
dotted  here  and  there  with  red,  which 
disappears  on  pressure  and  quickly  reap¬ 
pears  when  the  pressure  is  removed,  without 
hardness  or  pain  or  tenderness,  can  scarcely 
be  mistaken  for  any  other  disease.  As  a 
rule,  naevi  give  no  trouble,  and  but  rarely 
require  any  treatment ;  and  unless  they 
cause  inconvenience  by  their  size  or  bleed 
from  injury  by  the  teeth,  they  should  not 
be  interfered  with,  especially  as  they  share, 
with  similar  growths  in  the  skin,  a  ten¬ 
dency  to  wither  as  age  advances. 
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Occasionally,  it  is  necessary  to  remove 
a  nasvus,  and,  in  this  case,  the  knife  or 
scissors  may  be  employed  if  the  tumour  is 
small ;  the  operator,  after  securing  the 
tongue  by  a  thread  passed  through  its  tip, 
cutting  into  the  sound  tissue  around  the 
ii.se  vus,  and  not,  if  it  can  be  avoided,  into  the 
nasvus  itself.  In  cases  of  more  extensive 
disease,  removal  by  the  ecraseur  is  prefer¬ 
able,  the  operation  being  planned  after 
much  the  same  .  fashion  as  for  other  tu¬ 
mours.  In  some  cases,  the  application  of 
the  actual  cautery  or  galvano- cautery  to  the 
nasvus,  as  in  the  case  of  some  naevi  of  the 
skin  and  subcutaneous  tissue,  is  advisable, 
in  lieu  of  the  more  complete  removal  by  I 
the  knife.  Paquelin’s  cautery  is  conve¬ 
nient  for  the  purpose ;  one  of  the  more 
pointed  instruments,  at  a  dull-red  heat, 
being  introduced,  here  and  there,  for  a  few 
moments  into  the  substance  of  the  growth. 

Cirsoid  aneurism  of  the  tongue  is  very 
rare.  In  a  case  recorded  by  Sir  Joseph 
Fayrer,  which  bore  a  superficial  resemblance 
to  a  large  ranula,  and  which  was  subject 
on  occasion  to  severe  haemorrhages,  much 
benefit  was  obtained  from  the  injection  of  a 
strong  solution  of  tannic  acid. 

Warty  Tongue.  —  Sago  Tongue.  —  A 
rare  but  well-marked  disease  of  the  tongue 
is  sometimes  seen  in  which  the  organ  is  at 
one  part  warty  or  papillated ;  the  individual 
projections,  however,  not  looking  like  en¬ 
larged  lingual  papillae,  but  having  a  gela¬ 
tinous  semi-transparent  aspect,  not  unlike 
boiled  sago-grains.  The  part  of  the  tongue 
affected  is  generally  thickened. 

Unless,  by  chance,  the  tongue  is  bitten 
from  its  projecting  between  the  teeth,  no 
symptoms  are  perceptible  by  the  patient, 
and  the  disease  may  be  discovered  only  by 
accident. 

The  disease  is  probably,  in  its  origin, 
naevoid ;  the  peculiar  appearances  observ¬ 
able  being  caused  by  a  degeneration  of 
the  nsevus  structure.  No  treatment  is  re¬ 
quired. 

Cancer. — Cancer  of  the  tongue,  which 
may  be  said  to  be  always  epitheliomatous, 
may  begin  either  as  a  small  lump  or  warty 
tubercle,  or  as  a  small  ulcer  or  fissure,  with 
hard  edges,  and  tender  on  pressure.  Un¬ 
fortunately,  it  is  only  in  a  small  minority 
of  cases  that  the  surgeon  is  called  upon  to 
diagnose  the  disease  at  a  very  early  stage. 
Much  more  frequently,  the  disease  is  more 
advanced  when  the  patient  seeks  relief,  and 
is  then  in  the  form  either  of  a  warty  or  ul¬ 
cerated  mass,  which  projects  slightly  from 
the  surface  but  is  connected  with  it  by  a 
broad  base,  which  dips  down  more  or  less 


deeply  into  the  substance  of  the  tongue  ; 
or,  on  the  other  hand,  in  the  form  of  a  well- 
defined  ulcer,  somewhat  excavated,  with 
hard  edges,  which  seem  infiltrated  in  the 
substance  of  the  tongue.  As  the  disease 
extends,  it  gradually  encroaches  on  neigh¬ 
bouring  parts,  infiltrating  not  only  the 
muscular  substance  of  the  tongue,  but  the 
mucous  membrane  and  other  structures 
which  form  the  floor  of  the  mouth,  and 
even  the  gum  and  the  lower  law. 

The  mobility  of  the  tongue  is  by  degrees 
more  and  more  interfered  with,  as  it  be¬ 
comes  bound  down  by  the  encroachments 
of  the  disease  on  neighbouring  structures. 
Speech,  mastication,  and  deglutition  are 
all  painful  and  difficult.  Apart  from  any 
movement,  moreover,  the  tongue  is  the 
seat  of  acute  neuralgic  pain,  which  radiates 
to  other  parts,  especially  to  the  ear  and 
side  of  the  head  ;  while,  by  reflex  excitation, 
the  salivary  and  mucous  glands  are  stimu¬ 
lated  to  secrete  profusely.  The  lymphatic 
glands  beneath  the  j  aw  are  usually  more  or 
less  enlarged  and  tender,  when  the  disease 
in  the  mouth  has  begun  to  give  rise  to 
much  pain  and  irritation  ;  but  in  the  early 
stages  of  the  affection  this  symptom  may 
not  be  present. 

Diagnosis.  —  The  diseases  with  which 
cancer  of  the  tongue  is  most  likely  to  be 
confounded  are — (1)  tertiary  syphilis,  (2)  tu¬ 
berculous  ulcer,  (3)  simple  ulcer  from  irrita¬ 
tion. 

(1)  From  syphilis,  cancer  is  best  distin¬ 
guished,  at  an  early  stage,  by  its  hard  edge 
and  excessive  tenderness,  the  patient  winc¬ 
ing  on  even  moderate  pressure  ;  while,  a 
little  later,  the  tendency  to  adhesion  of  the 
tongue  to  neighbouring  parts,  the  increas¬ 
ing  pain  of  a  neuralgic  character,  radiating 
to  the  jaw  and  side  of  the  head,  the  ex¬ 
treme  tenderness,  with  largely  increased 
secretion  of  saliva,  leave  but  little  doubt 
as  to  diagnosis,  even  apart  from  the  extent, 
very  various  in  different  cases,  to  which  the 
infiltration  by  new-growth  and  the  destruc¬ 
tion  by  ulceration  have  extended.  If  the 
neighbouring  lymph-glands  are  enlarged, 
there  may  be  the  less  doubt  regarding  the 
nature  of  the  disease ;  but  the  absence  of 
such  enlargement  counts  for  very  little  at 
an  early  stage,  and  should  be  disregarded 
in  making  a  diagnosis. 

Absence  of  history  of  primary  or  se¬ 
condary  syphilis  is,  of  course,  to  be  counted 
as  a  diagnostic  sign  in  favour  of  the  malig¬ 
nant  nature  of  the  disease  ;  but  its  presence 
should  be  reckoned  as  of  slight  value  only 
in  a  case  which,  on  other  grounds,  seems 
cancerous.  A  patient  who  has  suffered 
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from  syphilis  is  not  less  likely  to  have  can¬ 
cer  than  another. 

(2)  From  the  tuberculous  ulcer,  cancer 
may  be  best  distinguished  by  the  symp¬ 
toms  mentioned  in  connection  with  the 
former. 

(3)  A  chronic  simple  ulcer,  produced  by 
irritation  from  a  sharp  tooth  or  artificial 
tooth-plate,  or  the  like,  may  occasionally 
give  rise  to  a  suspicion  of  the  presence  of 
cancer.  The  absence  of  a  hard  edge  or 
base  will  usually  distinguish  it ;  and,  with 
proper  care,  the  presence  of  anything  in 
the  mouth  likely  to  cause  such  an  ulcer  will 
not  be  overlooked.  Care  should  be  taken, 
however,  not  to  treat  too  lightly  any  ap¬ 
parently  simple  ulcer  ;  inasmuch  as  a  can¬ 
cerous  sore  may,  at  its  beginning,  attract  a 
patient’s  notice  in  consequence  of  friction, 
which  to  a  healthy  tongue  would  have  been 
imperceptible. 

In  cases  of  doubtful  diagnosis  between 
cancerous  and  other  ulcerations  of  the 
tongue,  valuable  help  is  sometimes  got  by 
gently  scraping  the  surface  of  the  ulcer,  and 
examining  what  is  obtained  under  the  mi¬ 
croscope.  In  the  case  of  a  non-cancerous 
ulcer,  only  elements  will  be  found  such  as 
might  be  afforded  by  any  simple  ulcerating 
surface,  ‘  pus  and  blood-corpuscles,  debris  of 
food,  schizomycetes,  and  even  epithelium. 
But  the  epithelium  bears  no  resemblance 
to  that  derived  from  the  cancerous  ulcers.  ' 
It  is  well  formed,  of  more  equal  size,  and 
regular  shape— not  granular,  and  the  nuclei 
are  exceedingly  small  in  comparison  with 
the  large  size  of  the  cells.’  On  the  other 
hand,  ‘  the  scrapings  of  cancerous  ulcers 
contain  always  numerous  epithelial  cells, 
in  addition  to  pus-  and  blood-corpuscles, 
and  debris  of  food,  and  schizomycetes.  But 
the  epithelium  differs  widely  from  the 
healthy  epithelium  of  the  tongue.  The 
cells  vary  much  in  shape  and  size,  and 
■often  present  singularly  distorted  forms ; 
their  nuclei  are  always  much  larger  than 
those  of  normal  cells,  and  sometimes  there 
are  several  nuclei  or  even  nucleated  cells 
within  the  larger  cells ;  while  a  greater  or 
less  quantity  of  granular  material  always 
occupies  the  interior  of  the  cells.  Not  in¬ 
frequently  cell-nests  or  fragments  of  cell- 
nests  may  be  observed  ’  (Butlin). 

The  microscopic  appearances  of  epithe¬ 
lioma  of  the  tongue  resemble  very  closely 
those  seen  in  the  like  disease  of  other  parts 
of  the  body.  ‘  Processes  of  epithelium  dip 
down  from  the  epidermis  into  the  subjacent 
textures.  These  processes,  however  nume¬ 
rous  they  are  or  large  they  may  become, 
•do  not  usually  combine  to  form  a  continu¬ 


ous  mass  or  solid  block  of  epithelial  cells, 
but  become  connected  at  short  intervals  by 
horizontal  bars  of  cells,  so  as  to  enclose 
what  look  like  areas  of  irregular  form. 
These  areas  are  really  spaces,  communi¬ 
cating  freely  between  the  anastomosing 
bands  of  epithelium,  filled  with  the  altered 
tissues  of  the  tongue,  infiltrated  with  leuco¬ 
cytes.’  ‘  Cell-nests  may  be  discovered  with¬ 
out  difficulty  in  almost  every  epithelioma 
of  the  tongue.  Often  large  and  well-formed, 
they  rarely  present  the  horny  and  finely- 
stratified  appearance  of  similar  structures 
seen  in  squamous  carcinoma  of  the  skin, 
but  rather  resemble  the  cell-nests  which 
may  be  observed  in  the  epidermis  of  the 
normal  tongue  ’  (Butlin) . 

The  duration  of  life  in  cases  of  epi¬ 
thelioma  of  the  tongue  is  very  different 
in  different  instances.  It  may  be  measured 
sometimes  by  a  few  months,  in  other  ex¬ 
amples  by  many  years.  In  a  very  few  we 
may  hope  that  the  disease  has  been,  by 
surgical  operation,  completely  eradicated. 
When  fatal,  the  disease  almost  always  de¬ 
stroys  by  long  continuance  of  pain,  dis¬ 
charge,  and  interference  with  the  swallow¬ 
ing  of  food ;  the  end  being  hastened  in 
many  cases  by  haemorrhage  from  vessels, 
of  larger  or  smaller  size,  laid  open  in  the 
course  of  the  extending  ulceration.  Occa¬ 
sionally,  a  low  form  of  septicsemic  pneu¬ 
monia,  with  partial  destruction  of  lung- 
tissue,  occurs — possibly  the  result  of  direct 
irritation  of  the  lung  by  inhalation  of  matter 
from  the  foul  discharging  surface  of  the 
cancerous  ulcer. 

Treatment. — The  question  of  treatment 
of  cancer  of  the  tongue  resolves  itself,  in 
the  first  place,  into  whether  the  given  case 
is  one  fit  for  surgical  operation ;  and  the 
reply  may  be  briefly  summed  up  by  saying 
that  the  disease  should  be  removed  in  all 
cases,  in  which  complete  removal  is  pos¬ 
sible  without  undue  danger  to  the  life  of 
the  patient.  There  are  many  cases,  too,  in 
which  it  is  advisable  to  remove  the  disease, 
even  when  it  is  not  possible  to  be  sure 
that  the  removal  is  complete.  This  point 
will  be  referred  to  hereafter.  When  pos¬ 
sible,  diseased  lymph-glands  should  also, 
of  course,  be  removed. 

Palliative  Treatment. — Many  cases  of 
cancer  of  the  tongue  are  seen  too  late  in 
the  progress  of  the  disease  to  permit  the 
performance  of  any  operation  for  its  re¬ 
moval  ;  and  in  some  instances  recurrence 
will  occur  in  situ.  The  palliative  treat¬ 
ment  of  all  such  cases  is,  therefore,  most 
important,  and  although  little  can  be  done 
to  delay  the  progress  of  the  disease,  very 
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much  can  be  clone  often  in  the  way  of 
alleviating  pain  and  distress. 

(1)  Very  frequently  it  will  be  found,  on 
examination,  that  the  ragged  and  ulcerated 
surface  of  the  cancer  corresponds  exactly 
in  position  with  the  neighbouring  teeth,  al¬ 
though  the  latter  may  be  neither  irregular 
nor  carious.  In  such  cases,  great  relief 
will  be  given  by  administering  an  anaes¬ 
thetic  and  extracting  all  the  teeth  (sound 
or  unsound)  which  touch,  or  in  future  are 
likely  to  touch,  the  cancerous  mass. 

(2)  In  cases  in  which  the  pain  seems, 
from  its  character  and  distribution,  to  be 
caused  by  pressure  on  the  gustatory  nerve, 
great  relief  may  be  afforded  by  division  of 
the  latter  in  the  manner  recommended  by 
Hilton  or  by  C.  H.  Moore.  See  Gus¬ 
tatory  Nerve. 

(3)  Among  minor  measures  for  the  re¬ 
lief  of  pain  may  be  mentioned  the  frequent 
cleansing  of  the  mouth  with  lotions  con¬ 
taining  permanganate  of  potash,  carbolic 
acid,  or  the  like.  Sometimes  a  lotion  of 
citric  acid  (gr.  x.~5ss.  to  f^j.  of  water)  is 
serviceable,  or  the  same  remedy  may  be 
used  in  the  form  of  small  slices  of  lemon. 
Iodoform  may  be  also  occasionally  dusted 
on  the  ulcerating  surface. 

(4)  In  some  instances,  acute  pain  at 
particular  spots  may  be  relieved  by  the  ap¬ 
plication  of  the  actual  cautery,  which  acts, 
doubtless,  by  the  destruction  of  fine  nerve- 
filaments  which  are  exposed  in  the  course 
of  the  ulcerating  process.  For  that  purpose 
the  cautery  should  be  used  at  a  dull-red 
heat,  so  that  haemorrhage  may  not  be  pro¬ 
duced  by  the  too  quick  destruction  of  the 
parts  to  which  it  is  applied. 

(5)  Insufflation  of  the  surface  of  the 
painful  part  with  some  such  powder  as  the 
following  has  been  lately  strongly  recom¬ 
mended  by  Butlin : — Borax,  gr.  iij.  or  gr.  iv. ; 
iodoform,  gr.  j. ;  morphia,  gr.  to  gr. 

(6)  As  a  rule,  the  application  of  ice  and 
of  gentle  pressure  will  suffice  for  moderate 
haemorrhage  from  an  ulcerated  cancerous 
surface  within  the  mouth,  aided,  if  neces¬ 
sary,  by  some  styptic,  as  perchloride  of 
iron,  carefully  applied  to  the  bleeding  spot. 
It  but  rarely  happens  that  ligature  of  the 
lingual  artery  is  demanded. 

The  internal  administration  of  opium 
and  of  other  narcotics  needs  no  detailed 
description.  The  surgeon  must  be  guided 
by  the  special  needs  of  each  case. 

W.  Morrant  Baker. 

TONGUE,  Operations  for  removal  of 
the. — When  the  amount  of  disease  is  very 
small,  and  in  the  anterior  part  of  the  tongue, 


the  method  of  removal  is  very  simple.  A 
strong  thread  should  be  passed  through  the 
tongue  about  an  inch  behind  the  tip,  on  the 
side  opposite  to  that  affected,  and  the  little 
tumour  or  ulcer,  having  been  seized  by  vul- 
sellum  forceps,  may  be  cut  out,  with  a  good 
margin  of  healthy  tissue,  by  the  knife  or 
strong  curved  scissors.  If  the  operator  pre¬ 
fer  it,  he  may  use  the  ecraseur,  taking  care 
to  pass  one  or  more  stout  curved  needles  at 
a  good  distance  behind  the  disease  and  in 
front  of  the  ecraseur,  so  as  to  ensure  a  free 
removal.  In  most  cases,  however,  a  less 
simple  proceeding  is  required. 

In  choosing  from  among  the  various 
operations  which  have  been  recommended 
for  removal  of  all  but  the  smallest  cancers 
of  the  tongue,  the  surgeon  should  adopt 
that  which,  in  his  opinion,  will  best  enable 
him  to  remove  the  disease  completely* 
without  undue  danger  to  the  life  of  the 
patient. 

Space  admits  here  of  a  description  only 
of  those  operations  which  are  now  usually 
practised. 

(1)  For  the  majority  of  cases  the  writer 
believes  that  the  following  method,  which 
he  suggested  in  the  Lancet ,  April  10,  1880, 
is  the  best : — After  the  introduction  of  a 
suitable  gag,  and  the  removal  of  any  sharp 
or  jagged  teeth  which  might  be  in  the 
way  of  the  operator,  two  threads  are  passed 
through  the  tongue  about  an  inch  behind 
the  tip  and  half  an  inch  on  each  side  of  the 
middle  line.  The  tongue  being  now  drawn 
forwards  and  upwards,  the  freenum  and,  as 
far  as  it  may  seem  necessary,  some  of  the 
muscular  attachments  of  the  tongue  to  the 
lower  jaw  in  front  are  now  snipped  through, 
as  advised  by  Sir  James  Paget,  with  strong, 
blunt-pointed  scissors ;  and  the  scissors  are 
then  ‘  run  ’  along  the  floor  of  the  mouth 'at 
the  side,  beneath  the  mucous  membrane,  as 
far  back  as  may  seem  requisite,  keeping 
close  to  the  lower  jaw  both  for  the  avoidance 
of  haemorrhage  and  for  the  sake  of  being 
clear  of  the  disease.  The  operator  now 
with  his  forefinger  clears  the  tongue  in 
front  and  at  the  sides,  and  drawing  it  well 
forward  again,  and  giving  one  thread  to  his 
assistant  while  he  holds  the  other  himself, 
he  cuts  steadily  along  the  middle  line  of 
the  tongue  from  the  tip  backwards,  and 
farthest  along  the  mucous  membrane.  On 
the  withdrawal  of  the  knife  the  finger  is 
now  again  introduced,  and  it  will  be  found 
quite  easy  to  complete  with  it  the  median 
division  of  the  tongue  by  a  little  tearing  or 
splitting  between  the  two  halves.  The  only 
part  which  cannot  be  thus  torn  is  the 
mucous  membrane  of  the  dorsum.  Hence 
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the  advice  just  given  to  divide  this  with  the 
knife  as  far  as  may  seem  necessary  for 
getting  beyond  the  level  of  the  disease. 
The  ecraseur  is  now  slipped  over  the 
diseased  half  of  the  tongue.  This  is,  of 
course,  one  of  the  most  important  parts  of 
the  operation ;  any  want  of  care  at  this 
stage  being  shown  afterwards  by  the  narrow 
margin  of  healthy  tissue,  or  by  none  at  all, 
left  attached  to  the  diseased  mass.  The 
insertion  of  one  or  of  two  curved  needles 
well  behind  the  disease  before  the  applica¬ 
tion  of  the  ecraseur  in  order  to  ensure  the 
division  of  healthy  tissue,  is  advisable,  but, 
for  the  reasons  previously  given,  must  not 
be  considered  a  sufficient  safeguard  in  the 
absence  of  free  separation  of  the  tongue’s 
attachments  in  front  and  at  the  sides. 
When  one  half  of  the  tongue  has  been  re¬ 
moved,  the  process  is  repeated  on  the  other. 

In  a  case  in  which  the  surgeon  proposes 
to  remove  only  half  the  tongue,  the  median 
section  should  be  made  before  the  attach¬ 
ments  in  front  and  on  the  diseased  side  are 
divided,  as,  of  course,  they  need  not  be  dis¬ 
turbed  on  the  healthy  side.  The  ecraseur 
employed  should  be  one  curved  ‘  on  the  flat,’ 
and  strong  whipcord  will  be  found  more 
serviceable  than  the  linked  chain,  which, 
from  working  only  in  one  plane  or  nearly  so, 
is  much  less  readily  looped  far  back. 

In  all  cases  in  which,  from  the  extent 
of  the  disease  backward  or  in  the  floor  of 
the  mouth,  any  difficulty  is  anticipated  in 
placing  the  loop  of  the  ecraseur  well  beyond 
the  tumour,  the  cheek  may  be  divided,  with 
advantage,  by  an  incision  extending  from 
the  front  border  of  the  masseter  to  the 
angle  of  the  mouth,  as  recommended  by 
Gant  and  others. 

Very  commonly,  at  least  when  whipcord 
is  employed,  the  main  vessel  and  some 
other  tissues,  perhaps  nerve-fibres,  are  pulled 
through  the  end  of  the  ecraseur  after  the 
softer  substance  of  the  tongue  has  been  cut 
through.  Under  these  circumstances,  a 
double  ligature  should  be  passed  with  an 
aneurism  needle,  and  the  strand  of  vessels 
and  nerves  divided  between  the  two  knots, 
when  the  ecraseur  will,  of  course,  at  once 
come  away,  and  the  main  vessels  will  be 
left  on  the  face  of  the  stump  securely  liga¬ 
tured  ;  or,  if  whipcord  has  been  used,  this 
may  be  cut  through,  and  a  single  ligature 
applied  to  the  small  stump  remaining. 

After  the  removal  of  the  tongue,  wholly 
or  in  part,  as  the  case  may  be,  it  should  be 
carefully  examined  with  reference  to  the 
question  of  how  much  healthy  tissue  has 
been  removed  with  the  cancer ;  and  the 
floor  of  the  mouth  and  stump  of  the  tongue 
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should  be  carefully  examined  also,  with  the 
same  object  in  view.  In  freeing  the  tongue 
from  the  floor  of  the  mouth,  portions  of 
mucous  membrane,  sublingual  glands,  and 
the  like,  are  often  loosened ;  and  these  can 
be  readily  dissected  away  when  space  has 
been  gained  by  removal  of  the  tongue. 
Lymphatic  glands  should  also  be  searched 
for,  especially  in  the  submaxillary  fossa. 
Should  any  be  found,  now  or  previously, 
an  incision  should  be  made  through  the 
skin  and  other  parts  over  them,  and  they 
should  be  carefully  enucleated. 

It  is  often  advisable,  especially  when  the 
disease  has  advanced  into  the  mucous  mem¬ 
brane  of  the  floor  of  the  mouth,  to  extract 
three  or  four  of  the' neighbouring  teeth  from 
the  lower  jaw;  and,  when  the  disease  ap¬ 
proaches  or  invades  the  gum,  much  valuable 
space  may  be  gained  (much  more  than  would 
be  imagined  by  one  who  has  not  done  it) 
by  cutting  away  also  a  portion  of  the 
alveolar  border  of  the  lower  jaw. 

In  cases  in  which  the  tongue  is  adherent 
to  neighbouring  parts,  the  clearing  of  the 
diseased  from  the  healthy  tissues  is  the 
most  important  part  of  the  operation ; 
and  nothing  helps  so  much  towards  this 
end  as  a  free  median  division  of  the  tongue. 
The  difficulties  are  at  least  halved  by  this 
procedure.  If  the  disease  is  found  to  have 
been  not  quite  completely  removed,  any 
nodules  left  may  be  carefully  dissected  out 
either  entire,  or  sufficiently  to  enable  a 
strong  silk  ligature  to  be  passed  beyond 
them,  as  in  the  case  of  lymphatic  cancerous 
nodules  high  up  in  an  axilla. 

Notwithstanding  every  precaution, 
troublesome  and  even  profuse  haemorrhage 
may  occur  during  an  operation  for  removal 
of  the  tongue.  If  the  haemorrhage  is  of 
alarming  extent,  or  at  least  sufficient  to 
fill  the  mouth  so  rapidly  with  blood  as  to 
make  it  impossible  to  see  whence  the  bleed¬ 
ing  comes,  it  is  an  excellent  plan  to  pass 
the  forefinger  into  the  mouth,  as  far  back 
as  possible,  and  hook  forward  the  base  of 
the  tongue,  as  if  to  press  it  against  the 
inner  surface  of  the  lower  jaw,  behind  the 
symphysis.  This  plan  (suggested  by  Mr. 
Christopher  Heath)  has  been  found  by  the 
writer  very  serviceable  on  more  than  one 
occasion,  the  haemorrhage  being  at  once 
controlled,  and  the  surgeon  gaining  time  for 
seizing  with  forceps  the  base  of  the  tongue 
(if  not  otherwise  held),  and  for  bringing  the 
parts  forward  so  as  to  be  able  to  see  and 
catch  the  bleeding  vessel.  At  the  same 
time,  the  head  should  be  rolled  over  to  one 
side,  so  as  to  give  opportunity  for  escape 
to  the  blood  which  may  have  accumulated 
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in  the  hack  of  the  month.  Difficulties  in 
seizing  a  bleeding  lingual  artery  usually 
arise  from  momentary  forgetfulness,  on  the 
part  of  the  surgeon,  that  the  part  whence 
the  haemorrhage  comes,  unless  firmly  held 
and  drawn  forwards,  will  be  retracted  out 
of  easy  reach  at  every  attempt  to  nip  the 
bleeding  point  with  forceps. 

(2)  Whitehead's  Operation. — The  opera¬ 
tion  for  removal  of  the  tongue  suggested 
by  Mr.  Walter  Whitehead  is  performed  by 
dividing  the  muscular  and  other  attachments 
of  the  organ  by  scissors.  A  gag  having  been 
introduced,  and  the  tongue  steadily  drawn 
forwards  and  upwards  by  means  of  a  thread 
passed  through  its  substance,  the  operator 
snips  the  fraenum  and  ‘mucous  membrane 
of  the  floor  of  the  mouth,  and  subsequently 
the  muscular  attachments  of  the  tongue,  by 
means  of  scissors,  until  all  the  attachments 
excepting  the  glosso-epiglottidean  folds  of 
mucous  membrane  have  been  divided.  The 
latter  are  then  finally  cut  through,  after 
passing  a  thread  through  the  tissues  im¬ 
mediately  in  front  of  the  epiglottis,  which 
is  retained  in  situ ,  for  a  day  or  two,  as  a 
means  of  drawing  the  stump  forward,  if 
required  on  account  of  haemorrhage  or  of 
falling  back  of  the  epiglottis  over  the  upper 
opening  of  the  larynx. 

This  is,  the  writer  believes,  a  satisfac¬ 
tory  operation  in  cases  in  which  the  disease 
is  not  far  enough  advanced  to  have  caused 
adhesions  to  neighbouring  parts,  and  in 
which  the  surgeon  can  depend  on  having 
a  good  light  and  a  skilled  assistant,  and  in 
which  the  jaws  can  be  opened  to  a  width 
sufficient  for  obtaining  a  clear  view  of  the 
tissues  as  they  are  successively  divided 
throughout  the  whole  course  of  the  opera¬ 
tion.  But  in  such  cases  the  operation  pre¬ 
viously  described  can  also  be  easily  and 
rapidly  performed.  The  choice,  therefore, 
of  the  one  method  over  the  other  will  de¬ 
pend  very  much  on  the  liking  of  the  surgeon 
for  the  scissors  or  the  ecraseur.  In  many 
cases,  a  preliminary  division  of  the  tongue 
along  the  middle  line  will  be  found  very 
serviceable  when  the  scissors  are  used ; 
and  when  one-half  of  the  tongue  has  been 
removed  by  the  ecraseur,  so  much  space 
will  have  been  gained,  and  all  the  tissues 
are  so  clearly  within  view,  that  a  few  snips 
with  the  scissors  are,  in  some  cases,  all  that 
is  required  for  the  removal  of  the  second 
half  and  the  completion  of  the  operation. 

In  the  performance  of  Whitehead’s  op¬ 
eration  the  details,  as  laid  down  by  him, 
should  be  carefully  attended  to  ;  a  neglect 
of  them  having  much  to  do  with  the  troubles, 
as  to  hsemorrhage,  which  have  been  some¬ 


times  met  with.  One  of  the  most  important 
of  these  is  the  steady  traction  of  the  tongue 
out  of  the  mouth,  which  should  be  uninter- 
mittent,  and  which  not  only  brings  each 
part  well  into  view  before  division,  but  does 
much  in  restraining  haemorrhage. 

In  cases  in  which  the  tongue  is  adherent 
to  neighbouring  parts,  so  that  it  cannot  be 
well  drawn  forwards,  or  in  which  the  floor 
of  the  mouth  is  invaded  by  the  disease  ;  or 
in  which  a  full  view  of  the  parts  cannot  be 
obtained,  either  from  defective  light  or  diffi¬ 
culty  in  opening  the  mouth,  or  restlessness 
of  the  patient  from  imperfect  anaesthesia, 
the  surgeon  will  do  well  to  choose  some 
other  operation  than  cutting  by  scissors. 
Under  the  conditions  referred  to,  an  unfor¬ 
tunate  snip  of  the  lingual  artery  or  one  of 
its  branches  may  lead  to  the  filling  of  the 
mouth  with  blood,  by  which  everything  is 
obscured ;  while  there  may  be  inability  to 
seize  the  bleeding  vessel  until  the  patient 
is  faint  from  loss  of  blood,  or  has  become 
half-suffocated  by  its  entrance  into  the 
trachea. 

There  are  no  facts  to  warrant  the  con¬ 
clusion  that  the  wound  left  by  the  crushing 
action  of  the  ecraseur  is  less  safe  with  re¬ 
gard  to  septicaemia  than  that  left  by  the 
knife  or  scissors. 

The  plan  of  cutting  down  on  the  lingual 
artery  (one  or  both)  and  applying  a  ligature 
to  it,  as  a  preliminary  measure  to  removal 
of  the  tongue,  is  recommended  by  some 
surgeons.  In  most  cases  this  is  quite  un¬ 
necessary. 

Cases  are  sometimes  met  with  in  which 
the  cancer  has  become  closely  adherent  to 
the  lower  jaw,  but  in  which  the  extent  of 
the  disease  is  not  so  great  as  to  forbid  an 
operation.  In  such  instances  a  portion  of 
the  lower  jaw  may  be  removed ;  either  a 
part  of  the  alveolar  border  only,  or  a  portion 
of  the  whole  thickness  of  the  horizontal 
ramus.  Usually,  in  a  case  fit  for  operation, 
the  anterior  part  of  the  jaw  is  the  portion 
involved,  and  can  be  readily  reached  by 
making  a  vertical  incision  through  the 
lower  lip  and  down  to  the  lower  edge  of  the 
jaw,  and  then  another  cut  at  right  angles  to 
this  (making  with  it  either  a  _]_  or  [_  shape 
as  may  be  required.)  The  flap  or  flaps  are 
then  dissected  up  from  the  bone,  and  the 
latter  is  deeply  notched  at  two  points  with 
a  saw,  and  the  section  completed  with 
strong  bone-forceps.  The  loose  j)iece  of 
bone,  with  the  adherent  mass  of  disease 
and  more  or  less  of  the  tongue,  according 
to  the  extent  of  the  cancer,  is  then  removed. 
As  all  the  parts  are  well  within  sight  and 
reach,  the  knife,  scissors,  or  ecraseur  may 
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be  used,  according  to  the  fancy  of  the 
operator.  The  sturup  of  the  tongue  should 
be  firmly  held  during  the  division  of  the 
organ  by  means  of  a  thread  previously 
passed  through  it,  so  as  to  prevent  it  from 
falling  back  and  interfering  with  respira¬ 
tion  ;  the  thread  or  a  stout  silver  wire 
being  afterwards  fastened  to  the  jaw  or 
lower  lip,  and  left  in  for  a  day  or  two. 

(3)  Syme's  Operation. — This  operation 
is  performed  by  making  a  vertical  median 
incision  through  the  lower  lip  and  chin 
down  to  the  hyoid  bone,  and,  after  dissect¬ 
ing  back  the  soft  parts,  dividing  the  lower 
iaw  and  separating  the  two  halves,  so  as  to 
expose  the  parts  freely.  The  attachments 
of  the  tongue  in  front  are  then  divided,  and 
the  organ  removed  by  the  knife.  Unless 
the  extent  of  the  disease  forbids  it,  the 
tongue  should  be  divided  along  the  middle 
line,  as  suggested  by  Buchanan  of  Glasgow, 
and  only  the  diseased  half  removed.  By 
these  means  one  great  source  of  danger 
after  Syme’s  operation — the  complete  divi¬ 
sion  of  the  muscles  which  attach  the  hyoid 
bone  to  the  lower  jaw — is  avoided. 

(4)  Regnoli's  Operation. — This  operation 
is  performed  by  making  a  semilunar  incision 
immediately  behind  the  horizontal  ramus 
of  the  lower  jaw,  the  horns  of  the  incision 
extending  nearly  to  the  angles.  An  incision 
perpendicular  to  this  is  then  made  in  the 
middle  line  from  the  centre  of  the  first 
incision  to  the  hyoid  bone  ;  and  the  two 
triangular  flaps  of  integument  thus  out¬ 
lined  are  dissected  up,  the  surgeon  taking 
care  to  avoid  the  facial  arteries.  The 
anterior  bellies  of  the  digastric  muscles 
are  now  divided,  and  subsequently  the 
attachments  to  the  lower  jaw  of  the  genio¬ 
hyoids  and  genio-hyoglossi. 

The  mucous  membrane  of  the  floor  of 
the  mouth  is  now  divided  to  an  extent 
corresponding  with  the  external  wound ; 
and,  the  tip  of  the  tongue  having  been 
seized,  the  whole  organ  is  drawn  out  through 
the  incision  and  removed  by  dividing  its. 
attachments  close  to  the  hyoid  bone. 

This  operation  is  now  but  seldom  per¬ 
formed,  as  it  possesses  no  advantage  over 
the  improved  methods  of  removing  the 
tongue  through  the  open  mouth,  while  it 
is  a  much  more  severe  and  troublesome 
proceeding. 

(5)  Kocher's  Operation. — In  this  opera¬ 
tion,  as  in  Begnoli’s,  the  tongue  is  removed 
through  an  infra-maxillary  wound.  An 
incision  is  made  from  a  little  above  and 
behind  the  angle  of  the  lower  jaw,  along 
the  anterior  border  of  the  sterno-mastoid 
muscle  to  the  level  of  the  hyoid  bone,  then 


forwards  to  the  latter,  and  is  continued 
along  the  anterior  belly  of  the  digastric 
muscle.  The  flap  having  been  turned  up, 
the  surgeon  proceeds  to  tie  the  lingual 
artery,  and  to  remove  the  lymphatic  glands 
and  other  structures  which  lie  in  the 
neighbourhood.  The  tongue  is  then  re¬ 
moved.  It  is  recommended  by  those  who 
practise  this  operation  that,  as  a  pre¬ 
liminary  measure,  tracheotomy  should  be 
performed,  and  that  during  the  operation 
the  pharynx  should  be  plugged  by  a  large 
sponge.  The  operation  is  a  severe  one,  and 
its  performance  can  only  be  justified  by 
the  results  (as  to  non-recurrence  of  the 
cancer)  being  proved  much  better  than  after 
the  less  dangerous  methods  of  operating. 

The  tongue  is  now  but  rarely  removed 
by  means  of  the  galvanic  wire  or  other  form 
of  actual  cautery,  on  account  of  the  greater 
amount  of  sloughing  and  the  greater  lia¬ 
bility  to  secondary  haemorrhage  which  are 
entailed  by  this  procedure. 

After-treatment.  —  Immediately  after 
the  operation  iodoform  should  be  applied 
to  the  raw  surface  of  the  wound  and  ad¬ 
jacent  parts  ;  and,  as  soon  as  the  patient 
has  sufficiently  recovered  from  the  anaes¬ 
thetic,  he  should  be  warned  to  let  all  saliva 
and  4  discharge  ’  escape  from  the  mouth,  and 
to  refrain  from  any  attempts  at  swallow¬ 
ing.  The  mouth  should  be  rinsed  frequently 
with  a  weak  lotion  of  permanganate  of  pot¬ 
ash  or  of  carbolic  acid  (about  one  part  to 
a  hundred  of  water.)  Small  pieces  of  ice 
should  be  placed  occasionally  in  the  mouth, 
especially  if  there  is  any  tendency  to  bleed¬ 
ing.  The  application  of  iodoform  should 
be  repeated  daily  if  the  mouth  become 
foul. 

If  slight  haemorrhage  recur  after  the 
operation,  it  will  be  found,  as  a  rule,  easily 
controllable  by  ice  or  by  syringing  the 
mouth  with  ice-cold  water ;  or  a  piece  of 
dry  lint  or  sponge  may  be  applied  to  the 
bleeding  surface,  and  held  firmly  there  for 
a  few  minutes  by  the  finger  of  a  nurse  or 
assistant.  If  the  haemorrhage  occur  from 
a  vessel  of  notable  size,  it  should  be,  of 
course,  seized  with  forceps  and  ligatured ; 
and,  in  order  to  effect  this,  the  first  thing 
to  be  done  is  to  seize  the  stump  of  the 
tongue  with  strong  forceps  and  draw  it 
forwards,  so  as  to  bring  the  bleeding  vessel 
within  sight  and  reach. 

In  almost  all  cases  the  patient  should 
be  fed  for  a  few  days  through  a  tube.  A 
No.  10  or  12  red-rubber  or  black  elastic 
catheter,  fitted  with  five  or  six  inches  of 
thin  elastic  tubing  sufficiently  large  to 
admit  the  end  of  a  glass  funnel,  is  all  the 
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apparatus  required.  The  catheter  can  be 
easily  introduced  through  the  open  mouth 
and  passed  to  a  point  about  half-way  down 
the  oesophagus,  when  the  fluid  nourish¬ 
ment,  thus  untainted  by  the  ‘  discharge  ’ 
from  the  mouth,  can  be  poured  into  the 
funnel  in  any  quantity  that  may  be  neces¬ 
sary.  In  the  same  way  a  dose  of  castor 
oil  or  saline  aperient  may  be  administered 
on  the  day  following  the  operation. 

Nutrient  enemata  and  suppositories 
may,  of  course,  be  administered,  if  there  is 
any  insuperable  objection  to  the  use  of  the 
tube.  W.  Morrant  Baker. 

TONGUE-TIE.  See  Tongue,  Diseases 
of  the. 

TONSILS,  Diseases  of  the. — The  tonsils 
are  composed  of  lymphoid  tissue,  covered 
on  the  buccal  side  by  a  mucous  membrane 
continuous  with  that  of  the  pillars  of  the 
fauces.  Externally,  they  rest  upon  the 
superior  constrictors,  which  separate  them 
from  the  internal  carotid  and  ascending 
pharyngeal  arteries ;  and  they  are  in  close 
relationship,  posteriorly  and  above,  with 
the  pharyngeal  orifices  of  the  Eustachian 
tubes.  The  internal  carotid  artery  lies  from 
one-half  to  four-fifths  of  an  inch  behind 
and  to  the  outer  side,  and  is  hence  in  little 
danger  of  injury  during  the  puncture  or 
abscission  of  the  gland. 

The  physiological  variations  of  the  tonsil 
in  size  and  aspect  are  very  considerable. 
It  may  encroach  sensibly  upon  the  isthmus 
of  the  fauces,  or  may  be  so  shrunken  as  to 
have  the  appearance  of  a  shallow  sulcus 
between  the  two  pillars ;  and  the  surface 
may  be  almost  smooth,  or  deeply  honey¬ 
combed  with  crypts,  the  orifices  of  which 
occasionally  present  small  pellets  of  retained 
secretion. 

The  principal  diseases  of  the  tonsils  are 
acute  and  chronic  inflammations,  syphilitic 
and  tubercular  lesions,  and  tumours  of  va¬ 
rious  kinds. 

Acute  inflammation  may  assume  two 
forms — the  erythematous  or  catarrhal,  and 
the  phlegmonous. 

Erythematous  Tonsillitis  is  most  com¬ 
mon  in  early  life,  between  the  ages  of  five 
and  twenty-five,  and  is  especially  prone  to 
occur  in  rheumatic  subjects.  It  is  often 
epidemic,  and  may  possibly  be  capable  of 
spreading  by  infection. 

The  two  chief  causes  are  atmospheric 
contamination  from  bad  drainage,  and  ex¬ 
posure  to  cold  and  damp.  Erysipelas, 
measles,  scarlet  fever,  syphilis,  and  bella¬ 
donna-poisoning  may  also  be  associated 
with  a  symptomatic  tonsillar  erythema. 


Symptoms. — The  inflammation  usually 
commences  with  a  feeling  of  dryness  and 
soreness  of  the  mucous  membrane  of  the 
tonsils  and  adjacent  parts,  associated  with 
pain  and  a  sense  of  stiffness  of  the  parts  on 
swallowing,  and  the  expectoration  of  small 
quantities  of  viscid  mucus.  The  affected 
gland  is  swollen,  and  at  first  red  and  dry 
in  aspect,  but  may  soon  become  covered 
with  a  thin  pultaceous  layer  of  epithelial 
debris,  or  studded  with  accumulations  of 
pus  in  the  glandular  crypts  (!  follicular 
tonsillitis  ’),  and  the  morbid  condition  may 
spread  to  the  neighbouring  parts.  If  the 
orifice  of  the  Eustachian  tube  be  reached, 
the  complication  is  often  indicated  by  a 
curious  sense  of  irritation  and  tickling  ex¬ 
tending  into  the  tympanum  and  external 
meatus,  or,  should  the  mischief  go  further, 
some  dulness  of  hearing  or  even  an  active 
inflammation  of  the  middle  ear  may  super¬ 
vene. 

The  constitutional  symptoms  bear  no 
constant  relation  in  degree  to  the  local  signs. 
More  or  less  febrile  disturbance  is  commonly 
present  at  the  onset,  and,  where  the  affection 
is  due  to  the  inhalation  of  contaminated 
air,  the  nature  of  the  evil  may  often  be  con¬ 
jectured  by  the  daily  recurrence  of  profound 
mental  depression,  associated  with  a  marked 
exacerbation  of  the  local  soreness  and  pain, 
on  waking  in  the  early  morning ;  while  food 
and  pure  air  afford  relief.  Temporary  albumi  • 
nuria  has  been  observed  in  some  instances. 

The  disease,  unless  prolonged  by  the 
persistence  of  the  cause,  tends  to  subside 
in  the  course  of  the  second  week  ;  but  in  un¬ 
favourable  cases  may  pass  into  the  phleg¬ 
monous  form. 

Treatment. — The  occurrence  of  tonsil¬ 
litis,  especially  in  the  follicular  form,  should 
always  lead  to  a  careful  examination  of  the 
drainage  of  the  house  in  which  the  patient 
resides,  or  of  that  in  which  he  is  occupied 
during  hours  of  business.  Should  this  be 
defective,  the  treatment  of  the  symptoms 
will  be  of  little  service  until  the  source  of 
danger  is  removed. 

Several  remedies  have  been  found  useful 
as  abortives  at  the  onset  of  the  disease. 
The  chief  of  these  are — (1)  an  emetic  of 
ipecacuanha ;  (2)  quinine  in  five-grain 
doses,  repeated  two  or  three  times  at  in¬ 
tervals  of  a  quarter  of  an  hour ;  (3)  salicy¬ 
late  of  soda,  in  doses  of  fifteen  grains,  every 
three  hours ;  (4)  large  and  repeated  doses 
of  tincture  of  perchloride  of  iron  (thirty  to 
sixty  minims)  ;  and  (5)  local  application  of 
bicarbonate  of  soda  with  the  finger,  or  by 
insufflation  five  or  six  times  in  succession, 
at  intervals  of  five  minutes.  If  the  affec- 
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tion  pass  on  to  the  later  stages,  astringent 
gargles  may  be  prescribed,  the  voice  must 
be  kept  at  rest,  and  the  patient  should  be 
directed  to  breathe  through  the  nose.  Bland 
but  nutritious  food  and  pure  air  of  equable 
temperature  are  important  adjuncts  to  the 
medicinal  and  local  measures. 

Phlegmonous  Tonsillitis  (Quinsy). — 
The  causes  are  those  of  the  erythematous 
form,  of  which  it  is  usually  a  sequel.  In 
debilitated  and  overworked  subjects  it  may 
develop  under  slight  exciting  causes. 

Symptoms. — The  condition  begins  as  in 
the  catarrhal  affection,  but  the  redness  and 
swelling  are  more  severe,  and  the  inflam¬ 
mation  usually  becomes  localised  to  a 
single  gland.  With  the  increase  and  diffu¬ 
sion  of  the  inflammation  are  associated 
considerable  pain  and  dysphagia,  the  res¬ 
piration  may  be  impeded,  and  the  voice 
becomes  changed.  Tinnitus  or  partial 
deafness,  spasmodic  closure  of  the  jaws, 
suffocative  paroxysms,  and  enlargement 
of  the  submaxillary  glands  may  appear  as 
complications.  There  is  tenderness  on  pres¬ 
sure  externally  opposite  to  the  angle  of  the 
jaw,  but  any  enlargement  detected  in  this 
region  is  probably  due  to  implication  of 
the  submaxillary  lymphatic  glands  and  not 
to  the  swelling  of  the  tonsil  itself. 

Fever  of  variable  degrees  of  intensity 
may  accompany  the  local  signs,  and  is 
generally  associated  with  debility  and  men¬ 
tal  depression. 

When  suppuration  takes  place  the  ab¬ 
scess  may  be  single  or  multiple,  and  usually 
points  inwards  and  forwards ;  but  the  pus 
may  find  its  way  towards  the  soft  palate, 
or,  in  rare  cases,  may  reach  the  supra¬ 
hyoid  region,  or  even  show  itself  above  the 
clavicle.  The  ‘  quinsy  ’  of  adults  is  com¬ 
monly  a  suppurative  inflammation  of  the 
areolar  tissue  of  the  soft  palate  or  pharynx, 
rather  than  of  the  tonsil  itself. 

Treatment. —  In  the  early  stages,  the 
treatment  recommended  for  the  erythema¬ 
tous  affection  may  be  sufficient.  When 
abscess  forms,  the  pus  should  be  evacuated 
without  delay  by  means  of  a  bistoury 
guarded  with  a  turn  of  strapping  down  to 
within  half  an  inch  of  the  point,  and  held 
with  its  cutting  edge  upwards  and  inwards 
(away  from  the  internal  carotid  artery). 
Special  instruments  have  been  devised  to 
add  to  the  safety  of  the  incision,  but  with 
ordinary  care  the  armament  of  the  pocket- 
case  will  be  found  quite  sufficient. 

The  local  application  of  cocaine  may  be 
of  value  as  an  alleviative  in  the  acute  stage 
of  inflammation,  and  as  an  anaesthetic, 
before  the  incision  of  an  abscess. 


Hypertrophy  of  the  Tonsils  ( Chronic 
Tonsillitis.) — The  pure  hypertrophy  of  the 
tonsils  depends  upon  an  increase  of  the 
lymphatic  elements  ;  but  this  condition  is 
ahnost  invariably  associated  with  inter¬ 
current  attacks  of  subacute  and  chronic 
inflammation,  which  may  lead  to  dilatation 
of  the  vessels  and  some  induration  of  the 
connective  tissue  of  the  gland.  It  is  nearly 
always  bilateral,  although  mostly  unequal 
in  development  on  the  two  sides. 

It  is  most  common  in  strumous  and 
lymphatic  subjects,  and  is  almost  confined 
to  the  earlier  years  of  life. 

Symptoms. — The  tonsils,  usually  as  a 
sequel  of  repeated  catarrhal  inflammation, 
become  enlarged,  and  project  more  or  less 
into  the  isthmus  of  the  fauces,  in  some 
cases  even  coming  into  contact  with  each 
other.  The  surface  in  the  quiescent  state 
is  of  a  pale  rose  tint,  but  during  an  inflam¬ 
matory  access  may  be  red  and  congested, 
and  is  often  dotted  with  whitish  granula¬ 
tions  about  the  size  of  millet-seeds.  The 
submaxillary  lymphatic  glands  may  be 
secondarily  enlarged.  Pain  is  usually  slight 
or  absent,  but  deglutition  is  impaired,  the 
voice  becomes  altered,  and,  where  the  hy¬ 
pertrophy  is  considerable,  the  respiration 
may  become  so  gravely  embarrassed  that 
sleep  is  repeatedly  broken  by  suffocative 
paroxysms,  the  blood  becomes  imperfectly 
aerated,  and  the  general  nutrition  suffers. 
In  association  with  this,  the  aspect  of  the 
patient,  if  a  child,  may  undergo  a  charac¬ 
teristic  and  remarkable  change :  the  chest 
becomes  contracted,  the  mouth  is  kept  open 
to  allow  freer  ingress  of  air  to  the  lungs, 
and  the  countenance  assumes  a  vacant  and 
fatuous  expression — a  peculiarity  which  is 
increased  when,  as  frequently  occurs,  the 
hearing  becomes  impaired  through  exten¬ 
sion  of  the  inflammatory  processes  to  the 
Eustachian  tubes. 

The  condition  is  usually  associated  with 
a  predisposition  to  coryza  and  bronchial 
catarrh.  Its  course  is  very  chronic,  and  it 
may  linger  on  from  childhood  to  puberty  or 
even  into  early  adult  life. 

Treatment. — The  constitutional  mea¬ 
sures  should  be  adapted  in  great  measure 
to  the  diathesis.  As  a  rule,  cod-liver  oil, 
pancreatic  emulsion,  and  ferruginous  tonics 
are  the  most  efficacious  medicines ;  but 
pure  air,  suitable  exercise,  and  well-re¬ 
gulated,  well-selected  food  are  of  still 
greater  importance. 

Locally,  the  use  of  astringent  gargles  or 
the  direct  application  of  powdered  alum 
may  be  essayed.  Should  this  fail  and  the 
condition  demand  more  active  treatment, 
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the  enlarged  gland  may  be  pierced  with  a 
point  of  galvano-cautery,  or  the  redundancy 
may  he  excised. 

The  ablation  of  the  tonsil  may  he 
effected  by  a  stroke  of  the  bistoury,  by 
the  use  of  special  instruments,  or  with  the 
finger-nail.  The  so-called  ‘  Borelli’s  opera¬ 
tion,’  avulsion  by  means  of  the  finger¬ 
nail,  is  now  practically  abandoned,  as  liable 
to  prove  more  painful  and  dangerous  than 
any  other  method  of  removal.  The  use  of 
the  knife  is  still  advocated  by  many  sur¬ 
geons.  The  most  eligible  instrument  of 
the  kind  is  a  blunt -pointed  bistoury, 
guarded  by  a  turn  of  lint  or  strapping 
to  within  about  three-quarters  of  an  inch 
of  the  extremity ;  the  cutting  edge  must 
be  turned  upwards  and  inwards,  and  mani¬ 
pulated  while  the  gland  is  held  with  a 
pair  of  vulsellum-forceps.  The  guillotine, 
however,  affords  the  safest  and  the  most 
ready  means  of  effecting  the  object.  Many 
forms  of  this  instrument  have  been  devised, 
all  answering  the  purpose  more  or  less 
satisfactorily,  but'  one  of  the  best  is  that 
manufactured  by  Collin,  which  is  provided 
with  a  kind  of  fork  for  transfixing  and  draw¬ 
ing  inwards  the  gland  at  the  moment  of 
section.  The  operation  is  most  easily 
effected  when  the  surgeon  stands  behind 
the  patient,  whose  head  is  to  be  well  thrown 
back,  but  it  may  be  performed  with  little 
less  facility  from  the  front. 

The  only  danger  to  be  feared  in  con¬ 
nexion  with  tonsillotomy  is  that  of  haemor¬ 
rhage.  As  a  rule  the  loss  of  blood  is  very 
trifling  in  amount,  but  occasionally  it  is 
copious,  and  in  one  or  two  instances  has 
even  proved  fatal.  It  may  follow  im¬ 
mediately  upon  the  operation  or  occur  after 
an  interval  of  some  hours,  and  is  probably 
due  to  the  implication  of  supplying  vessels, 
that  have  become  enlarged  as  a  result  of 
chronic  hyperaemia  of  the  gland ;  at  any 
rate  the  flow  is  very  rarely  derived  from 
the  internal  carotid  artery,  which  can 
scarcely  be  wounded  by  any  possibility 
with  the  guillotine,  and  only  in  the  event 
of  culpable  neglect  when  the  knife  is 
employed.  If  severe,  the  bleeding  may  be 
arrested  most  conveniently  by  direct  com¬ 
pression  with  a  piece  of  lint,  that  has  been 
soaked  in  a  solution  of  perchloride  of  iron 
and  wrapped  around  the  handle  of  a  spoon. 
The  atrophy  of  the  testicles,  formerly  sup¬ 
posed  to  be  a  possible  consequence  of  the 
removal  of  the  tonsils,  is  a  contingency 
that  need  scarcely  be  taken  into  considera¬ 
tion.  In  the  rare  cases  where  such  a  con¬ 
dition  has  been  observed  after  the  opera¬ 
tion,  it  has  more  probably  been  attributable 


to  impaired  nutrition  induced  by  the  dis¬ 
ease,  before  the  treatment  was  carried 
into  effect.  Excessive  mental  depression, 
which  has  been  known  to  culminate  in 
suicide,  appears,  however,  to  be  a  real 
danger,  but  is  one  for  which  it  is  not  easy 
to  find  an  explanation,  unless  we  infer 
with  Dr.  Rubio  the  existence  of  a  pharyn¬ 
geal  reflex,  analogous  in  its  nature  and 
results  to  the  well-known  anal  reflex. 

Ulceration  of  the  tonsils  may  be 
syphilitic,  tubercular,  or  epitheliomatous  in- 
origin,  or  may  develop  symptomatically  in 
the  course  of  scarlet  fever,  diphtheria,  &c. 

Tonsillar  Calculus  consists  of  a  con¬ 
cretion  of  phosphate  and  carbonate  of  lime,, 
very  similar  in  character  to  the  tartar  upon 
the  teeth,  and  is  found  in  the  normal  crypts 
of  the  gland.  It  may  reach  the  size  of  a- 
pea  or  small  bean. 

Tubercular  Lesions. — Tuberculosis  of 
the  tonsil  may  appear  in  two  forms,  as 
(1)  miliary  granulations,  which  may  follow 
an  acute  or  chronic  course  ;  or  as  (2)  an 
irregular  ulcer  of  no  great  depth,  charac¬ 
terised  by  the  absence  of  induration,  and 
the  presence  of  tubercular  matter  in  the 
borders  and  base  of  the  sore.  As  a  rule, 
neither  condition  is  limited  to  the  gland. 

Syphilitic  Lesions. — A  few  cases  of 
hard  chancre  of  the  tonsil  have  been  re¬ 
ported  in  recent  years,  but  the  complaint  is 
very  rare ;  secondary  and  tertiary  lesions, 
however,  in  the  form  of  mucous  tubercles 
and  gummatous  ulcers,  are  amongst  the 
most  frequent  manifestations  of  the  disease. 
See  Syphilitic  Stomatitis ,  under  Stoma¬ 
titis  ;  Syphilis. 

Tumours. — Hydatid  cysts ,  fibromata r 
and  myeloid  tumours  have  been  met  with 
in  exceptional  cases.  Sarcoma  is  less  un¬ 
common,  and  generally  takes  the  form  of 
lympho-sarcoma.  In  nine  cases  collected 
by  Mr.  Butlin,  the  ages  of  the  patients 
ranged  between  seventeen  and  fifty-three. 
In  all,  the  disease  had  extended  to  the 
cervical  glands,  but  only  to  those  in  im¬ 
mediate  proximity  to  the  growth  ;  and  in 
three  instances  in  which  post-mortem 
examinations  were  performed,  a  secondary 
affection  of  the  viscera  was  demonstrated. 
Two  new  cases  were  added  to  the  list  by 
Mr.  Clutton  and  Mr.  Balding  in  1884. 

The  removal  of  the  growth  by  excision 
is  a  formidable  operation,  but  has  been 
undertaken  with  success.  Out  of  seven 
published  examples,  death  from  liEemor- 
rhage  and  exhaustion  followed  in  one,  cure 
is  claimed  in  two,  and  in  the  rest  a  recur¬ 
rence  followed  within  a  few  months.  The 
disease  may  sometimes  be  accessible  from 
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the  month  with  or  without  the  division  of 
the  cheek,  hut  in  other  cases  it  is  necessary 
to  expose  the  parts  more  fully  by  section 
of  the  inferior  maxilla. 

Epithelioma  of  the  tonsil  is  seldom 
primary,  but  extends  to  the  gland  from 
adjacent  parts.  It  may  be  scraped  and 
cauterized  with  temporary  advantage,  and 
bold  and  extensive  operations  for  removal 
of  the  disease  by  excision  have  recently 
been  accomplished  with  success  by  Po- 
laillon,  Golding-Bird,  and  others. 

The  most  frequent  primary  cancer  of  the 
part*  is  encephaloid ,  while  scirrhus  is  ex¬ 
tremely  rare.  These  affections  have  hither¬ 
to  escaped  the  knife,  but  if  seen  at  a  suf¬ 
ficiently  early  stage  might  be  treated  in 
the  same  manner  as  sarcoma. 

William  Anderson. 

TOOTHACHE  may  be  due  to  irrita¬ 
tion  of  the  tooth-pulp  itself  or  to  inflamma¬ 
tory  conditions  external  to  the  tooth,  though 
in  immediate  contiguity  with  it.  It  is  im¬ 
portant  to  discriminate  between  the  two 
sets  of  causes,  for  the  means  for  relief  differ 
widely.  Pain  arising  from  a  living  pulp 
varies  much  in  character  ;  often  it  is  very 
intermittent,  coming  on  in  darts,  especially 
at  the  outset,  and,  even  when  continuous, 
it  is  subject  to  paroxysms  of  greater  inten¬ 
sity.  When  severe,  it  is  generally  of  throb¬ 
bing  character,  and  the  tooth  is  very  sensi¬ 
tive  to  changes  of  temperature  ;  cold,  how¬ 
ever,  occasionally  is  a  relief,  heat  almost 
invariably  an  aggravation  of  the  pain.  There 
will  be  little  tenderness  on  tapping  the  tooth, 
and  none  on  pressing  the  gum  over  its  roots. 

Sometimes,  the  pain  is  of  a  neuralgic 
type  and  not  felt  in  the  offending  tooth,  so 
that  its  cause  can  only  be  discovered  by 
careful  examination  of  the  teeth.  It  is 
aggravated  by  fatigue,  relieved  by  tonics, 
stimulants,  food,  &c. 

Hence,  in  any  case  of  doubt,  the  teeth 
should  be  successively  tested  by  the  applica¬ 
tion,  first,  of  a  hot  instrument,  then  of  a  large 
piece  of  wool  dipped  in  cold  water.  If  no 
sensation  of  pain  results  from  these  abrupt 
alternations  of  temperature,  it  is  possible 
that  the  nerve  is  dead  or  dying,  so  that 
evidence  of  inflammation  in  the  sockets 
should  be  sought  by  first  smartly  tapping 
the  teeth  in  succession  with  the  handle  of 
an  instrument  of  some  weight,  then  pressing 
them  home  into  their  sockets,  and,  lastly, 
making  firm  pressure  over  the  roots  of  each 
tooth.  By  such  an  examination,  it  will  gene¬ 
rally  be  possible  to  discover  whether  a  tooth 
be  the  cause  of  pain  or  not,  and  to  form  an 
idea  of  its  state  if  it  be  so. 


If  the  pain  be  due  to  inflammation  sur¬ 
rounding  the  tooth,  the  nerve  will  usually, 
though  not  quite  invariably,  be  dead ;  there 
will  be  much  tenderness  elicited  by  tapping, 
or  by  pressure  over  the  roots,  and  none  by 
the  test  of  heat  and  cold ;  if  it  has  lasted 
long  there  will  be  swelling  of  the  gums  and 
more  or  less  febrile  disturbance.  See  Gum¬ 
boil.  The  cavity  of  decay  should  be 
cleared  out,  or,  if  it  have  been  filled,  the 
filling  should  be  removed,  so  as  to  give  free 
access  to  the  pulp -cavity,  and  a  little 
creasote,  camphorated  spirit,  or  oil  of  cloves 
is  to  be  pumped  down  the  roots ;  but  the 
tooth  must  then  be  left  perfectly  open,  so 
that  pus  or  exudation  can  easily  drain 
away.  In  the  early  stages,  the  gums  over 
the  roots  should  be  painted  with  equal  parts 
of  tinctures  of  iodine  and  aconite ;  in  the 
later  stages  deeply  lanced. 

If,  on  the  other  hand,  we  have  to  deal 
with  a  living  pulp,  and  the  pain  have  been 
of  short  duration  and  not  very  severe,  the 
tooth  should  be  closed  up  with  a  dressing 
of  oil  of  cloves,  creasote,  or  carbolic  acid, 
confined  by  a  pledget  of  wool  dipped  in  a 
solution  of  gum  mastic  or  sandrach.  If  the 
pain  have  been  very  severe,  it  is  probable 
that  there  is  a  tiny  drop  of  pus  in  the  pulp- 
chamber  pressing  on  the  remains  of  the 
pulp  ;  the  pulp-cliamber  must  then  be  care¬ 
fully  opened  up  and  a  dressing  of  the  same 
nature  applied,  but,  though  this  will  give 
relief,  the  pulp  is  sure  to  die,  and  the  best 
thing  is  to  at  once  destroy  it  by  an  applica¬ 
tion  of  arsenious  acid.  This,  however,  should 
only  be  applied  by  those  well  accustomed 
to  the  manipulation  of  teeth,  as  disastrous 
results  in  the  way  of  sloughing  of  the  gum, 
necrosis  of  the  neighbouring  alveolus,  &c., 
may  follow  upon  the  escape  of  any  arsenic 
from  the  cavity.  For  the  relief  of  pain  a 
dead  tooth  should  be  left  quite  open,  a  live 
tooth  carefully  closed  up. 

Other  less  frequent  causes  of  toothache 
are  irregular  calcifications  of  the  pulp,  ex¬ 
ostosis  of  the  roots,  and  the  inflammation 
which  attends  the  loosening  of  the  teeth  in 
old  age ;  in  a  modified  form  this  is,  how¬ 
ever,  often  met  with  in  middle  life,  and 
when  it  occurs  thus  prematurely,  it  runs  a 
more  acute  course,  with  more  pain,  sup¬ 
puration,  and  ill  smell,  but,  on  the  other 
hand,  is  more  amenable  to  treatment. 
Another  cause  of  obscure  toothache  is 
difficult  eruption  of  teeth,  especially  of  the 
wisdom  teeth,  which  may  ultimately  be 
attended  with  violent  inflammation  of  the 
superincumbent  gum  and  surrounding  parts. 
In  many  cases  there  is  an  absolute  want  of 
space,  and  no  permanent  relief  will  be  got 
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without  the  extraction  of  the  wisdom  tooth, 
or,  if  this  be  impossible,  of  the  tooth  in 
front  of  it.  In  the  vast  maj  ority  of  cases  it 
is  easy  to  discover  the  cause  of  pain  due  to 
morbid  conditions  of  the  teeth ;  but  it  occa¬ 
sionally  is  very  difficult,  especially  when 
there  are  many  teeth  the  condition  of  which 
is  such  that  they  are  possible,  though  not 
probable,  causes.  It  must  not  be  forgotten 
that  the  gum  will  sometimes  heal  com¬ 
pletely  over  a  diseased  root,  or  so  nearly 
completely  that  only  very  careful  search 
will  discover  any  fistula. 

Old-standing  inflammations  may  also 
sometimes  have  involved  the  nerve-trunk, 
and  so  leave  a  legacy  of  pain  even  after 
their  removal ;  this  seems  most  prone  to 
happen  with  lower  wisdom  teeth,  the  apices 
of  whose  roots  are  so  very  close  to  the  in¬ 
ferior  dental  canal.  Charles  Tomes. 

TOOTH-TUMOUR.  See  Odontoma. 

TORSION. — This  method  of  arresting 
haemorrhage  from  large  or  small  vessels  was 
introduced  by  Amussat  in  1829,  and  in  this 
country  was  prominently  brought  forward 
by  Mr.  Bryant  in  1868.  To  its  originator 
it  was  suggested  by  the  fact  that  ‘  torn 
vessels  do  not  bleed.’ 

Numerous  experiments  upon  living 
animals,  upon  dead  arteries,  and  its  practice 
in  amputations  in  man,  show  that  the  effect 
of  torsion  is  to  rupture  the  internal  and 
middle  coats,  as  in  ligature.  The  coats, 
moreover,  are  incurved,  and  being  stripped 
from  the  external,  are  turned  into  the  lumen 
of  the  vessel,  so  that  the  broken  edges  look 
towards  the  heart.  Coagulation  taking  place 
around  and — when  the  incurvation  has 
been  less  complete — between  the  ruptured 
coats,  prevents  at  once  the  escape  of  blood. 
The  inflammatory  process  uniting  the  edges 
and  the  subsequent  changes  in  the  clot  are 
the  same  as  in  ligation. 

There  are  two  ways  of  employing  tor¬ 
sion  :  the  ‘free  ’  and  the  ‘limited.’  In  the 
‘  free  ’  the  vessel  is  held  by  the  forceps  a 
short  distance  from  the  end,  either  parallel 
with  or  transverse  to  its  axis,  and  twisted 
round  and  round.  The  objection  raised  to 
this  plan,  that  the  vessel  is  rotated  through 
a  great  portion  of  its  length  and  not  com¬ 
pletely  twisted  at  any  point,  has  no  foun¬ 
dation,  for  it  has  been  abundantly  shown 
that  only  that  part  of  the  artery  immediately 
above  the  forceps  is  twisted,  and  effectually 
so.  This  is  the  method  now  usually  adopted. 
In  the  ‘limited,’  the  vessel  is  first  drawn 
out  of  its  sheath  and  fixed  by  forceps  three- 
fourths  of  an  inch  from  the  divided  end, 


while  with  a  second  pair  the  extremity  is 
seized  and  freely  twisted.  Special  forceps 
must  be  used.  They  have  flat,  parallel, 
finely  serrated  blades  secured  by  a  sliding 
catch. 

Torsion  of  large  vessels — e.g.  the  femoral 
— is  best  performed  in  the  following  way. 
The  artery  is  taken  up  by  a  pair  of  dissecting 
forceps  and  drawn  forwards,  the  surround¬ 
ing  tissues  being  pushed  back  by  a  second 
pair  till  sufficient  room  is  made  for  the 
application  of  torsion-forceps  across  the 
vessel,  about  one-eighth  of  an  inch  from  the 
divided  end.  The  whole  width  of  the  vessel 
must  be  grasped.  The  forceps  are  now  ro¬ 
tated  (or  swung  round)  at  right  angles  to  the 
axis  of  the  vessel,  six  complete  revolutions 
being  sufficient  for  the  femoral,  and  four  for 
smaller  vessels.  It  is  the  practice  of  some 
surgeons  to  take  up  the  vessel  longitudi¬ 
nally,  and  rotate  the  forceps  round  in  the 
hand ;  but  this  does  not  seem  to  secure  such 
effectual  torsion  as  the  plan  described  above, 
for  the  whole  width  of  the  vessel  is  not  in¬ 
cluded  in  the  grasp  of  the  forceps.  When 
the  torsion  has  been  effective  and  complete, 
a  loss  of  resistance  will  be  felt,  owing  to  the 
rupture  of  the  inner  coats,  and  whether  one 
turn  more  or  less  secures  this  result  is  a 
matter  of  indifference. 

It  is  well  to  allow  the  forceps  to  remain 
attached  for  a  few  minutes  while  the  coagu- 
lum  is  forming,  the  other  vessels  being 
secured  meantime.  On  removing  the  for¬ 
ceps,  the  twisted  end  uncoils  a  few  turns  and 
retracts  into  the  sheath  and  the  surrounding 
tissues,  by  which  it  should  be  well  covered. 
The  writer  has  in  this  way  seemed  the  first 
part  of  the  axillary,  and  on  several  occasions 
the  femoral.  As  to  its  safety,  it  is  only  neces¬ 
sary  to  quote  Mr.  Bryant,  who  gives  200 
consecutive  amputations  at  Guy’s  Hospital, 
in  all  of  which  the  main  artery  was  twisted, 
without  a  single  case  of  secondary  haemor¬ 
rhage. 

In  closing  smaller  vessels,  it  is  only  ne¬ 
cessary  to  simply  seize  the  end  and  give  it 
several  rapid  twists. 

Torsion  is  chiefly  of  value  in  securing 
the  large  vessels,  and,  when  successful  im¬ 
mediately  after  its  application,  there  is  no 
fear  of  secondary  haemorrhage  unless  un¬ 
healthy  suppuration  exist  in  the  wound.  It 
is  the  practice  of  the  writer  and  of  several 
other  surgeons  to  secure  the  main  vessels 
by  torsion  and  the  smaller  by  catgut. 

Charters  James  Symonds. 

TORTICOLLIS  (Wry -Neck).— Devia¬ 
tion  of  the  neck  from  the  right  direction  is 
|  caused  primarily  by  contraction  of  the 
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sterno-mastoid  muscle,  in  most  instances ; 
other  muscles  may  be  associated  with  the 
sterno-mastoid,  particularly  the  trapezius, 
the  splenius,  and  the  scaleni.  The  levator 
anguli  also  helps  in  approximating  the  head 
and  shoulder. 

The  back  of  the  head  is  drawn  down 
towards  the  shoulder  of  the  affected  side, 
the  face  and  chin  being  directed  towards 
the  opposite  shoulder.  The  affected  side  of 
the  neck  is  concave,  and  a  very  definite 
hollow  may  be  made  out  below  the  mastoid 
process ;  across  it  is  stretched  the  tight  band 
of  the  sterno-mastoid.  The  tissues  of  the 
affected  side  of  the  face  are,  in  a  marked 
case,  imperfectly  developed,  even  to  the  in¬ 
ferior  maxilla  itself ;  the  mouth  and  eyelids 
are  drawn  down,  and  the  expression  is 
changed  and  characteristic.  On  examining 
the  lower  half  of  the  sterno-mastoid,  the 
sternal  and  clavicular  pieces  may  be  found 
rigidly  contracted  and  distinct. 

The  cause  of  the  contraction  of  the 
muscle  may  be  found — (1)  in  the  muscle 
itself ;  (2)  it  may  be  due  to  the  irritation  of 
cervical  caries,  to  an  inflammatory  attack 
of  the  vertebrae,  periosteum,  ligaments, 
muscles,  nerves,  or  connective  tissue  of  the 
neck,  or  to  the  presence  of  an  inflamed  or 
suppurating  gland.  In  these  cases,  the 
contraction  of  the  sterno-mastoid  will  be 
as  a  reflex  act  through  the  spinal- accessory 
or  the  second  cervical  nerve.  Or,  the  con¬ 
traction  may  be  due  to  (3)  some  central 
irritation  in  the  brain  or  spinal  cord. 

(1)  When  the  cause  of  the  contraction 
is  in  the  muscle  itself,  it  is  generally  the 
result  of  a  tearing  of  bundles  of  its  fibres 
during  parturition,  in  which  case  a  hard 
and  tender  ovoid  lump  may  have  been 
noticed  in  the  course  of  the  muscle  or  of 
one  of  its  heads  of  origin  within  a  few  days 
or  weeks  of  birth.  The  lump  may  be  of  the 
size  and  shape  of  a  filbert  or  small  walnut. 

At  one  time  it  was  thought  that  these 
sterno-mastoid  tumours  were  of  syphilitic 
origin,  but  any  association  they  may  have 
with  such  congenital  taint  is  but  accidental ; 
the  condition  is  due  to  a  partial  rupture  of 
the  muscle  during  parturition.  Often  the 
tumour  is  found  after  a  difficult  labour,  but 
the  writer  has  met  with  a  case  of  such 
tumour,  in  which  parturition  had  been  so 
rapid  and  easy  that  neither  midwife  nor 
doctor  had  assisted.  The  tumour  consists 
of  torn  muscle,  blood,  and  inflammatory 
effusion.  The  mass  becomes  smaller  by 
absorption,  but  the  cicatricial  patch  in  the 
muscle  undergoes  a  steady  contraction,  un¬ 
til  the  ear  may  almost  touch  the  shoulder. 
In  the  fat,  short-necked  infant,  both  the 


tumour  and  the  early  deformity  of  the 
neck  may  pass  unnoticed  ;  but  as  the  neck 
grows  the  deviation  becomes  conspicuous, 
as  may  also  be  the  arrested  growth  of  the 
corresponding  side  of  the  face.  The  writer 
has  recently  been  treating  a  young  man,  in 
whose  case  all  the  links  in  the  clinical 
;  report  were  complete.  The  mother  said 
that  his  had  been  a  ‘  cross-birth ;  ’  that 
(  when  he  was  a  week  or  two  old  a  ‘  lump  ’ 
was  noticed  in  the  course  of  the  muscle  ; 
the  torticollis  was  complete. 

(2)  When  the  deformity  is  due  to  cervical 
caries,  it  is  generally  associated  with  obscure 
pains  which  radiate  about  the  shoulders, 
neck,  or  scalp,  according  to  the  distribution 
of  the  sensory  nerves  whose  trunks  emerge 
at  the  carious  region,  and  thus  are  com¬ 
pressed  by  inflammatory  products.  In 
the  early  stages  the  disease  is  apt  to  elude 
correct  diagnosis,  the  ‘  stiffness  of  the  neck  ’ 

I  and  other  equivocal  symptoms  being  fre¬ 
quently  ascribed,  at  least  by  parents,  to 
‘  rheumatism.’  If  the  patient  be  young 
or  unintelligent,  the  neuralgic  pains  in  the 
occipital  and  parietal  regions  may  be  spoken 
of  as  ‘  headache.’  Stiffness  of  the  neck  is 
an  important  symptom  ;  the  patient  can¬ 
not  turn  the  head  without  at  the  same  time 
wheeling  round  his  shoulders  and  trunk, 
nor  can  he  nod  or  shake  the  head  freely. 
Pressure  on  the  top  of  the  head  causes 
distress.  See  Caries  of  the  Spine.  It  is 
of  the  utmost  importance  that  an  early  dia¬ 
gnosis  be  made,  the  treatment  demanding 
extreme  gentleness,  firmness,  and  a  long- 
continued  patient  supervision.  The  writer 
has  seen  wry-neck  suddenly  caused  by  an 
acute  attack  of  ostitis  and  periostitis  of  the 
cervical  vertebrae,  the  result  of  a  severe 
wetting  of  the  head  and  neck  of  a  child. 
The  head  was  drawn  down  towards  the  right 
shoulder,  and  thus  steadied  against  distur¬ 
bance.  Pressure  upon  the  spinous  processes 
or  upon  the  top  of  the  head  gave  intense 
pain.  Such  a  case  demands  leeches,  fomen¬ 
tations,  and  absolute  rest  in  bed,  the  head 
being  steadied  between  sand-pillows. 

Wry-neck,  due  to  the  reflex  contraction 
of  muscles  from  peripheral  irritation  of 
inflamed  tissue  of  the  neck  or  glandular 
abscess,  will  disappear  on  the  subsidence  of 
the  primary  trouble,  though  exercises  such 
as  those  sketched  below  may  prove  of 
advantage.  For  the  deviation  of  the  neck 
in  infancy,  gentle  frictions  and  frequent  ad¬ 
justments  of  the  head,  as  a  precautionary 
measure,  should  be  undertaken.  But  when 
such  measures  prove  inefficient,  as  they 
most  likely  would  in  the  case  of  the  grow¬ 
ing  child,  or  the  adult,  or  in  the  wry-neck 
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caused  by  vertebral  caries  long  since  passed 
away,  tenotomy,  under  an  anaesthetic,  may 
be  required.  For  this  purpose  a  slender, 
blunt-pointed  blade  should  be  passed  cau¬ 
tiously  beneath  that  part  of  the  muscle 
which  shows  most  prominently  at  the  root 
of  the  neck,  when  the  head  is  brought  to¬ 
wards  the  straight  line.  The  puncture  of 
the  skin  is  made  about  half  an  inch  above 
the  clavicle  with  a  sharp-pointed  tenotome  : 
and  then  with  the  blunt  knife  every  resisting 
band  must  be  severed.  The  skin-puncture 
is  covered  with  a  small  compress  of  dry 
lint  and  a  bandage,  the  head  being  left  in 
the  old  position  until  the  wound  is  sound. 
After  section  of  one  head  of  origin  of  the 
muscle,  the  other  may  be  found  in  need  of 
division ;  in  this  case  two  separate  punc¬ 
tures  of  the  skin  are  desirable.  A  few  days 
after  the  tenotomy,  frictions  and  sham- 
pooings  of  the  neck  should  be  begun,  and 
the  patient  should  be  drilled  in  exercises  to 
raise  the  head  and  depress  the  shoulder. 
He  should  carry  a  weight  in  the  hand,  and 
at  the  same  time  incline  the  head  away,  so 
as  to  stretch  to  the  utmost  the  concave 
side  of  the  neck.  This  stretching  should 
be  kept  up  at  night  by  his  lying  with  the 
affected  side  of  the  face  upon  a  firm  pillow. 
With  this  treatment,  combined  with  mas¬ 
sage,  no  mechanical  apparatus  need  be  re¬ 
quired  for  the  straightening  of  the  neck, 
even  in  the  adult.  The  operation  is  not 
entirely  devoid  of  risk  ;  troublesome  bleed¬ 
ing  may  occur  from  the  accidental  and  un¬ 
avoidable  wound  of  a  blood-vessel,  and 
should  a  venous  tributary  be  stretched 
across  the  course  of  the  knife,  air  may 
enter  the  circulation.  In  either  case  a  firm 
compress  should  be  adjusted.  After  the 
division  of  the  contracted  muscle,  various 
secondary  bands  of  shortened  fibrous  tissue 
will  assert  themselves ;  these  will  rarely 
need  division  with  a  knife,  they  will  yield 
to  drilling  and  manipulation. 

(3)  When  the  deformity  is  due  to  some 
central  nervous  irritation,  the  treatment  is 
often  unsatisfactory.  The  spasmodic  con¬ 
traction  may  be  jerking,  irregular  and  con¬ 
vulsive,  and  never  cease  during  the  waking 
of  the  patient.  It  is  most  common  in 
young  adults  ‘  whose  families  have  seemed 
prone  to  other  cerebro- spinal  affections  ’ 
(Little).  The  treatment  will  comprise  the 
administration  of  bromide  of  potassium  and 
tonics  ;  the  employment  of  the  mind ;  and 
the  use  of  galvanism  and  massage.  Teno¬ 
tomy  would  afford  but  temporary  relief,  and 
even  the  stretching  of  the  spinal  accessory 
nerve,  or  the  resection  of  a  piece  of  it,  does 
not  always  end  the  trouble.  The  nerve 


may  be  found  either  on  its  entrance  to  or 
emergence  from  the  sterno -mastoid.  In 
the  former  case  an  incision  is  made  along 
the  anterior  border  of  the  muscle,  starting 
from  the  mastoid  process,  and  descending 
for  about  two  inches.  The  external  jugular 
vein  would  have  to  be  drawn  forwards ; 
and  the  head  being  still  further  inclined 
towards  the  shoulder  of  the  affected  side, 
in  order  to  slacken  the  sterno-mastoid,  the 
anterior  border  of  the  muscle  would  be 
slightly  raised  and  everted,  and  the  nerve 
running  obliquely  mto  its  substance  would 
be  recognised.  About  half  an  inch  of  it 
should  be  taken  away. 

Nemo-mimetic  contraction  of  the  sterno- 
mastoid  is  most  likely  to  be  met  with  in 
girls ;  its  onset  may  be  sudden,  and  the 
symptoms  over-acted. 

Wry-neck  from  the  contraction  of  an 
extensive  cicatrix  (as  after  a  severe  burn) 
is  best  dealt  with  by  massage  and  exercises. 

Edmund  Owen. 

TOURNIQUETS  are  instruments 
which  are  employed  to  arrest  or  diminish 
the  flow  of  blood  along  the  arteries  to  the 
limbs.  There  are  two  classes  of  tourni¬ 
quets  ;  the  principle  of  one  of  them  is  to 
constrict  the  whole  limb  and  to  arrest  the 
circulation  through  the  collateral  vessels  as 
well  as  through  the  main  vessel  of  a  limb, 
whilst  that  of  the  other  is  the  accurate 
limitation  of  the  pressure  to  the  main  ves¬ 
sel,  so  that  the  flow  of  blood  through  it 
alone  may  be  slowed  or  arrested. 

Those  of  the  first  kind  are  used  to  pre¬ 
vent  bleeding  during  the  performance  of 
operations  on  the  limbs,  or  as  a  temporary 
means  of  checking  bleeding  from  wounds 
of  the  limbs.  For  the  latter  purpose,  in 
cases  of  emergency,  the  original  plan,  in¬ 
vented  by  Morel,  may  be  employed  ;  it  is 
to  tie  a  cord  or  a  piece  of  bandage  round 
the  limb  and  pass  a  stick  beneath  the  cord, 
and  then  to  turn  it  round  and  round  until  the 
cord  is  twisted  up  and  tightened  sufficiently 
to  arrest  the  circulation. 

The  elastic  tourniquets  of  the  present 
day  act  in  a  similar  manner. 

Esmarch's  tourniquet  is  a  strong  elastic 
cord  or  tube,  the  bore  of  which  is  very 
small ;  a  hook  is  attached  to  one  end  of  it 
and  a  chain  to  the  other.  In  using  this, 
and  all  tourniquets  which  constrict  the 
entire  limb,  the  limb  should  be  bandaged  or 
raised,  in  order  to  favour  the  return  of  the 
venous  blood,  and  then  the  cord  should  be 
rapidly  stretched  and  wound  round  the 
limb,  the  two  ends  going  in  opposite  direc- 
|  tions  and  being  finally  secured  by  fastening 
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the  hook  to  one  of  the  rings.  If  applied 
slowly,  the  veins  would  be  first  compressed, 
and  the  limb  consequently  would  become 
congested.  Sometimes  the  ends  of  Es¬ 
march’s  tourniquets  do  not  meet  just  as 
required,  and  so  they  have  to  be  carried 
once  more  round  the  limb,  upon  which  they 
exert  an  undue  constriction.  See  Esmarch’s 
Bloodless  Method. 

Various  modifications  of  this  instrument 
have  been  introduced,  wfith  the  object  of 
remedying  the  defect  alluded  to  above  and 
of  facilitating  the  removal  of  the  tourniquet. 
Foulis’  catch  is  one  of  these.  It  consists  of 
a  piece  of  vulcanite,  about  an  inch  and  a 
quarter  long,  three-quarters  of  an  inch  broad, 
and  half  an  inch  deep  ;  it  is  perforated  along 
its  longest  axis  by  two  holes,  having  a  dia¬ 
meter  of  about  an  eighth  of  an  inch  ;  one  of 
these  communicates  with  the  surface  of  the 
pad  along  its  whole  length  by  means  of  a  slit ; 
the  elastic  cord  is  threaded  through  the  other 
hole.  The  pad  is  placed  over  the  vessel,  and 
the  limb  is  encircled  with  the  cord  once  or 
twice,  and  finally  both  ends,  still  on  the 
stretch,  are  forced  into  the  slit  in  the  pad ; 
when  the  ends  of  the  cord  are  relaxed,  the 
increased  thickness  which  results  serves  to 
secure  them  firmly  in  the  catch.  Davy  has 
recently  introduced  a  catch  which  acts  like 
the  one  just  described,  but  it  can  be  secured 
more  firmly  in  position ;  its  long  axis  is 
placed  in  the  fine  of  the  vessel,  and  the 
elastic  cord,  which  runs  in  the  opposite 
direction,  keeps  it  steady.  Ward  Cousins 
has  substituted  a  buckle  for  the  catch.  His 
tourniquet  consists  of  an  elastic  cord  folded 
upon  itself  so  as  to  form  a  loop,  the  ends  of 
which  are  attached  to  the  buckle.  In  place 
of  the  teeth  of  the  common  buckle,  the  one 
used  has  a  plate  with  a  serrated  edge, 
which  is  not  sharp  enough  to  bite  into  the 
india-rubber,  but  is  rough  enough  to  get  a 
good  grip  on  to  it.  To  apply  the  tourniquet, 
the  cord  should  be  stretched  tightly  round 
the  limb,  and  should  be  secured  by  drawing 
the  loop  through  the  buckle. 

All  the  tourniquets  composed  of  an 
elastic  cord  are  open  to  the  objection  that 
the  cord  produces  severe  constriction  of  the 
limb  ;  this  may  be  obviated  by  employing  a 
stout  elastic  band  with  a  piece  of  tape 
attached  to  each  end,  or  with  a  buckle  like 
that  above  described  fixed  to  it  about  a 
foot  and  a  half  from  one  end  ;  when  applied, 
it  may  be  secured  by  tying  the  tapes  to¬ 
gether  into  a  bow’,  or  by  drawing  the  end 
of  the  india-rubber  band  through  the  buckle. 

A  field-tourniquet  constricts  the  entire 
limb.  It  consists  of  a  metal  plate,  to  which 
a  small  pad  is  attached,  and  of  a  piece  of 


stout  tape.  The  plate  has  a  slit  at  each  side, 
through  which  the  tape  can  be  passed,  and 
each  lateral  border  of  it  has  three  teeth 
projecting  from  it.  To  apply  the  tourniquet, 
the  tape  should  be  placed  beneath  the 
limb,  and  each  end  of  it  should  be  passed 
through  one  of  the  slits  in  the  plate  above 
mentioned.  By  pulling  on  the  ends  of  the 
tape  the  pad  is  pressed  against  the  vessel, 
and  the  pressure  can  be  kept  up  by  fixing 
the  ends  of  the  tape  into  the  projecting 
teeth  on  each  side  of  the  plate. 

Petit's  tourniquet  may  be  employed 
either  to  constrict  the  entire  limb,  or,  if  a 
pad  be  placed  over  the  main  artery,  to 
compress  the  latter  and,  at  the  same  time, 
exert  some  general  compression.  The  in¬ 
strument  consists  of  two  plates,  which  can 
be  separated  from  one  another  by  means  of 
a  screw ;  a  piece  of  stout  tape  is  threaded 
into  the  plates  in  such  a  way  that  separation 
of  the  plates  will  draw  on  the  ends  of  the 
tape.  To  apply  the  tourniquet,  the  plates 
should  be  placed  in  contact,  and  the  tape 
should  be  buckled  round  the  limb  tightly 
enough  to  hold  the  instrument  in  position. 
By  turning  the  screw,  the  plates  may  be 
separated,  and  the  limb  and  main  vessel 
compressed.  Petit’s  and  field-tourniquets 
are  useful  instruments  to  keep  loosely  ap¬ 
plied  to  a  limb  from  which  haemorrhage  is 
anticipated,  as  either  of  them  may  be  readily 
tightened  up  by  a  nurse. 

The  second  class  of  tourniquets — viz. 
those  which  are  intended  to  compress  the 
main  vessel  of  the  limb  alone,  are  chiefly 
used  in  the  treatment  of  aneurisms.  They 
are  as  follows  : — 

Signoroni's  horse-shoe  tourniquet  is  in¬ 
tended  chiefly  for  the  brachial  artery.  It 
consists  of  two  stout  steel  arms,  carrying 
pads  at  their  extremities,  which  can  be 
approximated  or  removed  from  one  another 
by  turning  an  endless  screw  placed  at  the 
hinge  of  the  instrument. 

Lister's  (known  also  as  Pancoast’s) 
tourniquet  is  intended  for  compressing  the 
aorta  or  common  iliac  in  the  treatment  of 
aneurism  of  these  vessels,  or  during  ampu¬ 
tation  at  the  hip-joint.  It  consists  of  a 
large  horseshoe-shaped  piece  of  iron,  carry¬ 
ing  a  pad  at  one  end  and  perforated  at  the 
other  by  a  female  screw,  through  which  a 
rod  carrying  a  pad,  and  provided  with  a 
male  screw,  is  introduced.  The  pad  is 
screwed  down  on  to  the  aorta  at  its  bifurca¬ 
tion,  which  takes  place  at  the  level  of  the 
highest  point  of  the  crest  of  the  ilium  ;  the 
pad  is  so  fixed  onto  the  rod,  which  bears  it, 
that  the  latter  can  be  turned  round  without 
causing  the  pad  to  revolve ;  and  when 
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screwing  the  pad  firmly  home,  it  should  he 
held  on  the  vessel  with  the  left  hand  whilst 
the  screw  is  being  turned  by  the  right. 

Skey's  tourniquet  is  intended  for  com¬ 
pressing  the  common  iliac  or  the  brachial 
arteries.  The  whole  instrument  has  an 
elliptical  outline,  and  completely  encircles 
the  limb  to  which  it  is  applied.  It  consists 
of  two  plates,  which  are  connected  together 
by  quarter-circle  steel  bars,  themselves 
composed  of  two  pieces  sliding  one  on  the 
other,  so  that  the  size  of  the  instrument 
can  be  reduced  to  the  circumference  of 
the  limb  to  which  it  is  applied.  One  of 
the  plates  above  mentioned  forms  a  pad, 
which  should  be  placed  behind  the  limb  ; 
in  the  other  plate,  a  steel  rod,  having  a  pad, 
works  in  a  similar  manner  to  that  described 
in  Lister’s  tourniquet. 

In  the  instruments  above  described,  the 
pressure  of  the  pad  on  to  the  vessel  is  main¬ 
tained  by  the  rigid  force  of  a  screw,  and  is 
accordingly  most  irksome  if  it  be  kept  up 
for  a  long  time,  as  is  the  case  in  the  treat¬ 
ment  of  aneurisms.  With  the  object  of 
remedying  this,  Carte  has,  by  a  most  in¬ 
genious  contrivance,  converted  the  rigid 
pressure  of  the  screw  into  an  elastic  one ; 
and  so  great  is  this  improvement,  that  in 
the  treatment  of  popliteal  aneurisms  by  in¬ 
strumental  compression  of  the  common  and 
superficial  femoral  vessels,  Carte’s  instru¬ 
ment  should  be  used  in  preference  to  those 
already  described. 

Carte's  compressors  are  adapted  for 
compressing  the  common  femoral  artery  in 
the  grom  and  the  superficial  femoral  at  the 
apex  of  Scarpa’s  triangle.  They  possess  two 
great  advantages — (1)  that  the  rod  which 
carries  the  pad  is  fixed  to  the  rest  of  the 
instrument  by  a  ball-and-socket  joint, 
which  renders  the  pad  less  liable  to  shift 
from  the  artery  during  any  slight  move¬ 
ment  of  the  patient ;  (2)  that  the  pressure 
exerted  by  the  instrument  is  an  elastic  one. 
In  the  old-fashioned  compressors,  the  rod 
which  carries  the  pad  moves  in  the  frame¬ 
work  of  the  instrument  by  means  of  a 
screw.  In  Carte’s  compressor  it  moves  up 
and  down  without  a  screw,  but  just  above 
the  supporting  framework  there  are  two 
plates ;  the  lower  of  these  is  fixed  to  the 
framework,  and,  like  the  latter,  allows  the 
rod  which  bears  the  pad  to  move  freely 
through  it ;  the  upper  one  only  permits  the 
rod  to  move  through  it  by  being  screwed 
round.  The  two  plates  are  joined  together 
by  a  strong  piece  of  elastic  on  each  side. 
When  the  attempt  is  made  to  screw  the 
pad  down,  the  first  effect  is  to  separate  the 
plates  and  put  the  elastic  on  the  stretch ; 


and  it  is  only  when  the  elastic  is  well 
stretched  that  the  pad  is  pressed  on  to  the 
vessel.  If  the  pad  be  too  tightly  screwed 
down  the  elastic  will  be  still  more  stretched, 
and  so  the  pad  will  be  allowed  to  rise  a 
little  from  the  limb  and  undue  pressure 
will  be  relieved.  Carte’s  larger  instrument 
— viz.  that  for  the  groin — is  fixed  on  to  the 
pelvis  by  a  broad  and  well-padded  belt. 
The  smaller  instrument  is  very  like  Skey’s 
tourniquet  in  shape,  but  its  size  cannot  be 
altered  as  that  one  can. 

Tuffnell's  compressor  consists  of  a 
truss-spring,  with  a  pad  which  presses  on 
the  artery.  It  is  fixed  in  position  with 
straps,  which  also  serve  to  press  the  pad 
more  firmly  on  to  the  vessel.  It  is  used  for 
compressing  the  femoral  artery. 

Higginbottom's  alveolar  tourniquet  is 
composed  of  two  blades,  with  a  pad  at 
the  end  of  each ;  its  principle  of  action  is 
like  that  of  Signoroni’s  tourniquet.  It  is 
used  to  make  pressure  on  bleeding  tooth- 
sockets  ;  this  is  accomplished  by  one  of  the 
blades  within  the  mouth,  whilst  the  other 
blade  presses  against  the  inferior  border  of 
the  body  of  the  lower  jaw.  A  similar  in¬ 
strument  is  made  for  the  upper  jaw ;  one 
of  its  blades  makes  a  wide  sweep  so  as  to 
fit  on  to  the  top  of  the  head. 

Weight-compressors  are  of  two  kinds. 
One  consists  of  a  conical  bag  with  a  trun¬ 
cated  apex.  The  bag  should  be  filled  "with 
shot  and  suspended  over  the  vessel  to  be 
compressed,  and  steadied  in  position  by  the 
patient.  The  other  (Watson’s)  consists  of 
a  weight,  which  is  suspended  from  a  Carte’s 
elastic  spring,  and  so  adjusted  that  it  rests 
upon  the  vessel.  Bilton  Pollard. 

TRACHEAL  CATHETERISM. — The 

introduction  of  instruments  through  the 
mouth  into  the  trachea  was  first  attempted 
by  Desault,  who  saw  the  immunity  from 
evil  following  the  accidental  introduction 
of  an  oesophageal  tube  into  the  trachea,  the 
tolerance  with  which  the  patient  bore  it, 
and  the  easy  manner  in  which  he  respired 
through  it.  This  took  place  toward  the 
close  of  Desault’s  life,  and  he  had  few  op¬ 
portunities  of  practising  the  method.  Efforts 
in  the  same  direction  were  subsequently 
made  by  other  surgeons,  among  whom  was 
Bouchut,  who  practised  what  he  termed  le 
tubage  du  larynx,  but  who  was  so  unfor¬ 
tunate  as  to  be  unable  to  record  any  case 
in  which  the  life  of  the  patient  was  saved 
by  this  method.  Trendelenburg  and  Sclirot- 
ter  pass  three-cornered  vulcanite  tubes  into 
the  larynx,  in  chronic  cases,  for  purposes  of 
dilatation.  Since  1878  the  writer  has  had 
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the  opportunity  of  introducing  tubes  into 
the  trachea  through  the  mouth  in  a  variety 
of  cases,  and  the  practice  has  been  attended 
with  favourable  results. 

It  need  scarcely  be  premised  that,  when 
it  is  practicable,  a  laryngoscopic  examina¬ 
tion  ought  to  be  made  previous  to  passing 
the  tracheal  catheter.  Some  prefer  to  in¬ 
troduce  the  catheter  by  aid  of  the  laryngo¬ 
scopic  mirror,  while  others  are  satisfied  to 
be  guided  by  the  sensation  of  touch  and  an 
accurate  anatomical  knowledge  of  the  parts. 
The  catheters  may  be  passed  either  with  or 
without  the  aid  of  anaesthetics.  Local  anaes¬ 
thesia,  such  as  may  be  induced  by  the  re¬ 
peated  painting  of  morphia  solution  on  the 
outside  of  the  larynx,  or  by  the  application 
of  a  solution  of  cocaine  to  the  mucous 
membrane  of  the  larynx,  is  of  benefit  in 
diminishing  the  sensitiveness  of  the  parts, 
and  preventing  the  troublesome  expiratory 
efforts  immediately  following  their  intro¬ 
duction.  Under  chloroform,  the  introduc¬ 
tion  is  attended  by  very  little  coughing, 
and  a  fresh  whiff  of  the  drug,  inhaled  through 
the  tube,  speedily  allays  any  irritation  which 
may  have  been  set  up.  In  a  number  of 
instances,  the  tubes  have  been  passed  by  the 
writer  without  the  aid  of  either  local  or 
general  anaesthesia  ;  both  in  cases  where 
the  larynx  and  trachea  were  in  a  normal 
physiological  condition,  the  tubes  having 
been  passed  in  such  instances  in  order  to 
prevent  blood  from  entering  the  trachea 
during  operations  about  the  mouth,  and 
also  in  acute  and  chronic  diseased  condi¬ 
tions.  In  the  former  class  of  cases,  when 
the  patients  w^ere  adults  or  were  old  enough 
to  understand  intelligently,  the  method  of 
introducing  the  tube,  and  the  sensations 
which  its  introduction  gave  rise  to  were 
explained  to  them,  and  they  were  invited  to 
aid  its  introduction — first,  by  endeavouring 
to  control  coughing  or  retching ;  secondly, 
by  being  prepared  to  take  a  long  inspiration 
at  the  moment  of  inserting  the  tube  into 
the  larynx  ;  and  thirdly,  after  the  introduc¬ 
tion  of  the  tube,  instead  of  persisting  in 
violent  expiratory  efforts,  to  allow  a  deep 
inspiration  to  take  place. 

When  the  tube  is  about  to  be  inserted, 
the  patient’s  head  is  thrown  well  back,  his 
mouth  is  opened,  and  if  he  be  nervous  a 
gag  is  introduced  ;  in  children  this  precau¬ 
tion  is  always  taken.  The  tongue  is  then 
well  drawn  forward.  The  operator’s  left 
index-finger  is  introduced  until  it  touches 
the  epiglottis,  which  it  depresses  against 
the  tongue.  If  the  laryngoscopic  mirror 
be  used  the  epiglottis  may  be  left  free.  The 
tracheal  tube  is  made  to  pass  over  the 


index-finger,  until  it  is  engaged  in  the 
glottis,  the  patient  being  then  instructed  to 
take  a  long  deep  inspiration,  and  at  the 
same  moment  the  tube  glides  between  the 
cords  into  the  trachea.  If  the  tube  be  made 
of  hard  rubber,  the  operation  is  now  com¬ 
pleted  ;  if  it  consists  of  soft  gum-elastic,  the 
stylet  used  in  introducing  it  is  removed. 
The  patient  then  gives  vent  to  a  series  of 
prolonged  expiratory  efforts,  which  are  gene¬ 
rally  greatly  lessened  after  his  first  full 
inspiration.  During  the  five  minutes  sub¬ 
sequent  to  its  introduction,  the  cough  may 
be  very  troublesome,  but  at  the  end  of  that 
period  a  tolerance  has  generally  been  es¬ 
tablished.  A  few  inhalations  of  chloroform 
through  the  tube,  at  this  stage,  greatly  miti¬ 
gate  the  irritation. 

There  are  considerable  individual  dif¬ 
ferences  in  the  degree  of  toleration  of  the 
tube.  In  some  diseased  laryngeal  condi¬ 
tions,  the  parts  are  by  no  means  so  sen¬ 
sitive  as  they  are  in  health,  and  when 
once  the  tube  is  introduced,  they  are  much 
more  tolerant  of  its  presence.  The  fact 
that  the  obstruction  to  the  breathing  has 
been  overcome,  gives  the  patient  a  sense 
of  relief  which  causes  him  to  regard  the 
tube  favourably.  In  one  such  case  the  pa¬ 
tient  was  suffering  from  an  advanced  epithe- 
liomatous  affection  of  the  larynx,  and  was 
in  great  distress  from  dyspnoea  at  the  time 
he  was  first  seen  by  the  writer.  After  ex¬ 
amining  with  the  laryngoscope,  a  small¬ 
sized  tracheal  catheter  was  introduced 
while  he  stood  in  the  theatre,  its  insertion 
being  attended  by  very  little  coughing,  and 
a  few  minutes  afterwards  he  walked  to  his 
ward,  steadying  with  his  hand  the  extremity 
of  the  tube  which  projected  from  his  mouth. 
It  afforded  him  complete  temporary  relief, 
and  enabled  him  to  have  a  sound  sleep,  the 
first  he  had  had  for  many  days.  In  children 
the  parts  are  soft  and  much  more  easily 
injured,  and  therefore  the  introduction  of 
the  tube  must  be  undertaken  with  greater 
gentleness.  There  is  also  the  difficulty  to 
contend  with,  in  the  want  of  understanding 
on  the  part  of  the  child ;  therefore  the  head 
requires  to  be  held,  and  the  gag  to  be  intro¬ 
duced.  A  nurse  is  required  to  attend  to  the 
child  afterwards,  to  prevent  the  tube  from 
being  removed. 

In  most  cases  it  is  better  at  first  to 
insert  a  catheter  of  less  calibre  than  the 
capacity  of  the  larynx,  as  it  will  be  ad¬ 
mitted  more  readily,  and  subsequently  a 
larger  one  may  be  inserted.  In  cases  of 
dyspnoea,  due  to  exudation  about  the  glottis, 
the  patient  is  able  to  breathe  with  freedom 
if  the  catheter  be  withdrawn  at  the  end  of 
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a  few  hours.  The  oedema  is  apt  to  return, 
however,  and  therefore  it  is  better  to  retain 
the  instrument  in  the  trachea  for  ten  or 
twelve  hours.  It  may  be  withdrawn  at  the 
end  of  that  period,  and  again  inserted  if  the 
patient  has  any  further  respiratory  diffi¬ 
culty.  Not  only  can  respiration  be  carried 
on  through  the  catheter,  but  the  patient  has 
the  power  of  expelling  mucus  or  other 
secretion  from  the  trachea  beyond  the  distal 
extremity  of  the  tube.  He  can  swallow 
while  the  tube  is  in  the  larynx  without  any 
of  the  liquid  gaining  access  to  the  trachea. 
"When  vomiting  occurs,  the  ejected  matters 
do  not  pass  into  the  air-passages. 

The  catheter  maybe  known  to  be  in  the 
respiratory  passages  from  the  sensation 
imparted  by  the  tube  passing  over  the  first 
ring  or  two  of  the  trachea  ;  by  the  fact  that 
there  is  a  current  of  air  flowing  into  the 
tube  on  inspiration  and  one  passing  out  on 
expiration — the  opposite  being  the  case  if  it 
be  in  the  oesophagus.  A  lighted  taper  or 
match  will  demonstrate  these  currents. 

When  the  catheter  is  to  be  inserted  to 
prevent  blood  from  gaining  access  to  the 
trachea  during  operations  about  the  mouth 
or  fauces,  it  should  be  mounted  with  a 
double  fold  of  india-rubber  tubing  which 
fits  firmly  on  the  tube,  and  at  the  same 
time  it  should  be  sufficient  to  occlude  the 
laryngeal  orifice.  This  india-rubber  ring 
may  be  about  half  an  inch  in  length,  and 
be  placed  about  three  inches  from  the 
proximal  extremity  of  the  tube.  When  this 
tube  thus  furnished  is  inserted  into  the 
trachea,  the  ansesthetic  maybe  administered 
through  it,  the  currents  of  air  being  dis¬ 
tinctly  audible  to  the  chloroformist,  who 
thus  has  a  ready  guide  to  the  state  of  the 
respiration.  The  anaesthetic  may  be  con¬ 
tinuously  administered  during  the  whole 
time,  without  interfering  with  or  stopping 
the  operation.  It  answers  the  same  pur¬ 
poses  as  Trendelenburg’s  tampon-canula, 
with  the  advantage  of  not  complicating  the 
major  operation  with  tracheotomy  or  its 
after -re  suits. 

Tracheal  catheters  may  be  introduced 
in  cases  where  the  respiration  is  impeded 
by  other  than  movable  bodies,  which  might 
be  pushed  before  the  instruments  further 
into  the  trachea.  In  cases  of  oedema  glot- 
tidis  and  laryngeal  stenosis,  the  presence  of 
the  catheter  in  the  trachea  for  a  few  hours 
often  gives  great  relief.  If  care  be  taken, 
the  cords  are  not  injured,  the  voice  after¬ 
wards  becoming  quite  restored.  In  cases 
of  acute  and  severe  laryngitis,  tracheotomy 
is  the  better  procedure.  The  introduction 
of  the  tube  requires  practice  on  the  cadaver ; 


when  this  can  be  accomplished  on  the  dead 
body,  it  will  be  found  easy  to  introduce  it 
afterwards  on  the  living. 

William  Macewen. 

TRACHELORRHAPHY.  See  Em¬ 

met’s  Operation. 

TRACHEOTOMY.  —  This  operation 
may  be  defined  as  the  artificial  opening  of 
the  trachea,  either  to  give  entrance  to  air,  or 
exit  to  foreign  bodies  ;  or  for  the  purpose  of 
gaining  direct  access  to  the  windpipe  for 
the  removal  of  morbid  growths.  The  opera¬ 
tion  is  indicated  in  all  cases  where  the  free 
entrance  of  air  to  the  lungs  is  interfered 
with,  by  a  mechanical  hindrance  situated  in 
the  larynx  or  trachea. 

Tracheotomy  is  now  almost  always 
preferred  to  Laryngotomy  in  cases  where 
the  impediment  is  likely  to  persist  for  any 
length  of  time.  Thus,  tracheotomy  may 
be  required  in  laryngeal  diphtheria ;  in 
cancer  and  malignant  disease  of  the  larynx, 
both  primary  and  secondary ;  in  certain 
diseases  affecting  neighbouring  parts,  and 
causing  pressure  on  or  displacement  of  the 
trachea,  such  as  goitre,  aneurism,  or  disease 
of  the  spine ;  for  foreign  bodies  in  the  trachea 
or  bronchi ;  and  in  some  cases  of  laryngeal 
ulceration  (for  the  purpose  of  giving  rest  to 
the  cords),  &c.  In  short,  in  all  cases  where 
life  is  threatened  by  a  mechanical  hindrance 
to  respiration,  which  itself  cannot  be  other¬ 
wise  removed  sufficiently  rapidly,  this  opera¬ 
tion  is  indicated.  A  consideration  of  the 
foregoing  indications  cannot  fail  to  show 
that  the  operation  must  not,  in  any  sense,  be 
considered  as  a  curative  or  therapeutic  mea¬ 
sure  ;  it  is  but  a  means  to  an  end,  and  the 
treatment,  which  may  be  appropriate  to  the 
various  conditions  calling  for  the  operation, 
ought  in  no  way  to  be  suspended  or  inter¬ 
fered  with  after  the  operation  has  been 
performed. 

The  Operation. — Seat  of  Incision.— 
WTien  the  opening  in  the  trachea  is  made 
above  the  level  of  the  thyroid  isthmus,  the 
‘  high  operation  ’  is  spoken  of ;  when  the 
opening  is  below  the  isthmus,  it  is  spoken 
of  as  the  ‘  low  operation.’  For  anatomical 
reasons,  to  be  presently  alluded  to,  the 
high  operation  should  always  be  selected 
unless  some  contra-indication  exists,  es¬ 
pecially  in  the  case  of  children  and  short¬ 
necked  persons.  Many  operations  which 
are  called  tracheotomies  would  be  more 
accurately  described  as  crico -tracheotomies, 
for  the  reason  that  the  cricoid  cartilage  par¬ 
ticipates  in  the  incision. 

Anatomy. — The  trachea,  owing  to  the 
large  amount  of  soft  cellular  tissue  by  which 
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it  is  surrounded,  is  very  movable.  It  is 
grasped  between  the  lobes  of  the  thyroid 
gland,  and  the  isthmus  which  connects 
these  lobes  crosses  its  upper  part,  the  whole 
gland  being  bound  down  upon  the  trachea 
by  the  deep  layer  of  the  cervical  fascia.  The 
isthmus  of  the  gland  (which  is  chiefly  con¬ 
cerned  in  tracheotomy)  varies  much  in  size, 
being  usually  larger  in  females,  and  some¬ 
times  assuming  very  considerable  propor¬ 
tions.  In  front  of  it  is  a  large  plexus  of 
veins,  which  in  all  forms  of  pulmonary  ob¬ 
struction  becomes  gorged,  and  which,  if  cut 
during  the  operation,  may  cause  trouble¬ 
some  haemorrhage.  The  trachea  runs  down¬ 
wards  and  backwards  ;  it  is  therefore  nearer 
the  surface  and  more  easily  reached  in  the 
upper  than  in  the  lower  part ;  hence  the 
advantage  of  the  high  over  the  low  opera¬ 
tion.  Moreover,  besides  its  greater  depth, 
the  close  proximity  of  the  large  vessels  of 
the  neck,  as  well  as  occasional  abnormalities 
in  their  origin  and  course,  render  the  low 
operation  not  only  more  difficult  but  more 
dangerous. 

The  size  of  the  trachea  varies  ;  in  young 
subjects  it  is  disproportionately  small,  or,  in 
other  words,  the  larynx  and  trachea  undergo 
special  development  after  about  the  twelfth 
or  fourteenth  year  of  life.  In  twenty-four 
cases  taken  -without  selection,  mostly  from 
young  subjects,  male  and  female,  the  writer 
found  the  average  diameter  to  be  ’374  of 
an  inch.  The  cases  included  one  adult 
male,  aged  twenty,  with  a  diameter  of 
*550  ;  a  boy,  aged  thirteen  years,  wflth  *475  ; 
and  a  girl,  aged  eleven  years,  with  *425.  The 
average  diameter  of  twenty  cases,  boys  and 
girls  of  eight  years  and  under,  was  *356. 
These  latter  cases  included  an  infant,  aged 
ten  weeks,  with  *300  ;  a  boy,  aged  two  years 
and  two  months,  with  ’275  ;  a  girl,  aged  three 
years  and  nine  months,  with  ’500 ;  also  a 
girl,  aged  eight  years,  with  *500.  Thus,  the 
trachea  varies  in  size  with  the  growth  and 
development  of  the  child,  rather  than  with 
its  age.  The  above  figures  will  give  an  idea 
of  the  size  of  the  tube  which  may  be  re¬ 
quired.  In  adults  the  differences  in  size  are 
of  less  moment,  as  the  trachea  is  larger  in 
proportion  to  the  body,  and  far  larger  than 
any  tracheotomy-tube  which  can  be  re¬ 
quired. 

Various  methods  of  operating  have  been 
proposed.  Thus,  a  trocar  and  canula,  suit¬ 
ably  shaped,  have  been  used  by  some  sur¬ 
geons,  while  others  have  tried  the  actual 
cautery ;  the  ordinary  plan  of  using  a 
scalpel  is  the  only  method  which  will  be 
described  in  this  place.  The  surgeon  will 
have  first  to  decide  whether  an  anaesthetic 


shall  be  administered  or  not.  In  a  great 
many  cases,  especially  in  young  children, 
an  anaesthetic  will  be  of  the  greatest  service  ; 
if  administered  slowly  and  without  con¬ 
straining  the  patient  too  much,  it  never 
does  harm.  See  Laryngotomy.  If  the 
patient  is  old  enough,  and  has  the  courage 
to  keep  himself  quiet,  the  anaesthetic  may 
be  dispensed  with.  The  recumbent  posi¬ 
tion  is  the  most  convenient  for  operating, 
with  the  head  thrown  back  in  order  to 
make  the  trachea  stand  prominently  for¬ 
ward.  Then,  with  the  index  finger  of  the 
left  hand  the  cricoid  cartilage  should  be 
felt  for  and  its  exact  position  ascertained ; 
in  thin  subjects  there  will  be  no  difficulty, 
but  in  short,  fleshy  necks,  especially  if 
the  thyroid  gland  or  its  isthmus  is  large, 
the  cricoid  cartilage  is  not  always  easy 
to  make  out. 

An  incision,  having  the  cricoid  about 
or  a  little  above  its  centre,  is  now  made 
in  the  median  line  of  the  neck,  when  the 
sterno-hyoid  muscles,  separated  by  a  linear 
interval,  will  be  seen  through  the  super¬ 
ficial  layer  of  the  cervical  fascia ;  the 
sterno-thyroid  muscles  are  immediately 
beneath,  also  separated  from  each  other 
by  a  narrow  interval.  The  incision  must 
next  be  carried  through  this  interval,  any 
veins  which  meanwhile  present  themselves 
being  drawn  aside.  By  keeping  exactly 
in  the  median  line,  the  danger  of  hsemor- 
rhage  is  greatly  lessened.  After  the  mus¬ 
cles  have  been  drawn  aside  by  blunt  hooks, 
the  trachea  will  come  into  view ;  per¬ 
haps  the  thyroid  isthmus,  if  very  high  or 
very  large,  may  be  found  in  front  of  the 
trachea.  In  the  latter  case  it  must  be  de¬ 
pressed  by  means  of  a  blunt  hook,  after  cut¬ 
ting  through  the  fascia  by  which  it  is  bound 
down  to  the  trachea.  Or  the  isthmus  may 
be  deliberately  cut  through,  if  it  is  seriously 
in  the  way  and  the  case  is  an  urgent  one. 

The  trachea  having  been  well  exposed, 
the  first  three  or  four  rings  may  be  in¬ 
cised  from  below  upwards.  In  young  chil¬ 
dren,  owing  to  the  shortness  of  the  neck, 
the  space  is  very  limited,  and  it  will  gene¬ 
rally  be  found  advantageous  to  include  the 
cricoid  cartilage  in  the  incision,  thus  con¬ 
verting  the  operation  into  a  crico-tracheo- 
tomy.  It  is  very  desirable  that  the  opening 
should  be  as  ample  as  possible,  for  besides 
facilitating  the  introduction  of  the  tube,  it 
gives  better  access  to  the  trachea,  and  allows 
the  surgeon  to  carry  out  his  after-treatment 
with  greater  ease  and  certainty.  The 
trachea  having  been  incised,  a  dilator  is 
introduced,  and  the  opening  kept  patent. 
No  further  anaesthesia  will  be  required ;  a 
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good  deal  of  irritation  and  coughing  usually 
ensues,  by  which  mucus  and  any  blood 
which  may  have  penetrated  are  expelled. 

The  subsequent  proceedings  depend  on 
the  nature  of  the  disease  which  has  called  for 
the  operation,  and  will  he  discussed  farther 
on  seriatim.  The  introduction  of  the  tube 
is  usually  accomplished  without  difficulty, 
provided  a  median  and  ample  incision  into 
the  trachea  has  been  made.  As  regards  the 
size  of  the  tube,  it  may  be  laid  down  that 
the  largest  tube  which  can  be  got  into  the 
trachea  without  violence,  and  the  shortest 
which  can  be  well  retained,  should  be 
used. 

The  shape  of  the  tube  is  of  great  moment. 
It  has  already  been  stated  that  the  direction 
of  the  trachea  is  downwards  and  backwards. 
A  quarter- circle  tube  is,  therefore,  obviously 
unsuited  for  the  purpose.  Some  years  ago 
the  writer  proposed,  and  has  since  exten¬ 
sively  used,  an  ‘  angular  tube ;  ’  this  has 
been  found  to  be  comfortable  to  the  patient, 
as  well  as  free  from  the  inconveniences 
which  an  ill-fitting  quarter-circle  tube  so 
frequently  gives  rise  to.  In  gauging  the 
calibre,  the  inner  tube  must  always  be  taken ; 
the  smallest  diameter  at  any  point  de¬ 
termines  the  available  size  for  breathing 
purposes ;  tapering  tubes  should  always 
be  avoided;  the  inner  tube  should  project 
slightly  beyond  the  outer.  In  a  few  urgent 
cases  the  patient  ceases  to  breathe  before 
the  operation  can  be  completed.  When  this 
occurs,  the  operator  should  complete  the 
operation,  put  in  the  dilator,  and  having 
cleared  away  any  mechanical  impediments 
to  respiration,  should  then  practise  artificial 
respiration.  It  is  rare  not  to  be  able  to 
re-establish  respiration. 

After-treatment.  —  This  depends  alto¬ 
gether  on  the  nature  of  the  lesion  which 
has  called  for  the  operation.  Undertaken 
for  the  removal  of  a  foreign  body,  if  not  s 
coughed  out  after  the  trachea  is  opened  the 
foreign  body  must  be  searched  for  with 
suitably  curved  forceps,  or  a  sling  of  bent 
silver  wire,  or  a  trachea-aspirator.  Auscult¬ 
ation  or  the  patient’s  sensations  will  pro¬ 
bably  indicate  its  position,  and  the  surgeon 
will  use  the  means  which  seem  most  appro¬ 
priate  to  the  individual  case.  After  its  with¬ 
drawal,  the  opening  in  the  trachea  need 
only  be  covered  with  wet  lint,  unless  any 
secondary  conditions  in  larynx,  trachea,  or 
lungs  indicate  that  a  tube  should  be  worn. 
In  the  former  case,  the  wound  will  probably 
heal  in  a  few  days  ;  in  the  latter,  recovery 
will  be  more  gradual,  and  dependent  on  the 
nature  and  extent  of  the  secondary  lesions. 
See  Foreign  Bodies  in  the  Air-Passages. 


If  the  operation  has  been  undertaken 
on  account  of  respiratory  obstruction  due  to 
papilloma  in  the  larynx,  a  tube  will  have  to 
be  worn  until  the  cause  of  the  obstruction 
has  been  removed.  If  malignant  growth 
have  spread  to  the  larynx  or  trachea,  the 
tube  will  have  to  be  worn  indefinitely  ;  the 
chief  object  of  the  after-treatment  consisting 
in  keeping  the  discharges  as  sweet  as  pos¬ 
sible,  and  in  facilitating  their  exit  from  the 
trachea. 

This  will  be  best  accomplished  by 
the  application  of  disinfecting  solutions  or 
powders  ;  among  the  former,  glycerine  of 
boracic  acid,  or  of  carbolic  acid,  or  of  alum 
will  be  found  most  useful ;  they  may  be 
applied  through  the  tracheal  opening  with 
a  soft  brush  or  a  feather  ;  among  the  latter, 
iodoform  blown  in  with  an  insufflator  will 
be  found  efficacious.  The  use  of  a  spray 
from  time  to  time,  the  patient  breathing  it 
into  the  lung  as  much  as  possible,  will  help 
to  ward  off  septic  pneumonia,  so  fatal  a 
complication  in  these  cases.  The  occasional 
application  to  the  eroded  surfaces  and  ad¬ 
joining  part  of  a  solution  of  cocaine  will 
add  much  to  the  comfort  of  the  patient,  by 
diminishing  pain  and  reflex  irritability.  In 
cases  of  paralysis  of  the  laryngeal  muscles  ; 
of  injury  to  the  larynx  with  secondary  swell¬ 
ing  or  ecchymosis  of  the  mucous  and  sub¬ 
mucous  tissues ;  of  stricture  following  ul¬ 
cerative  processes,  the  tube  will  have  to  be 
worn  until  the  condition  causing  the  ob¬ 
struction  has  passed  or  subsided.  Besides 
keeping  the  tubes  quite  clean,  no  special 
after-treatment,  as  regards  the  tracheotomy 
wound,  will  be  required.  In  all  such  cases 
great  care  must  be  used  in  selecting  a  well¬ 
fitting  tube,  or  secondary  ulceration  may 
ensue. 

It  is  in  cases  of  diphtheria  that  after- 
treatment  becomes  of  such  special  moment, 
not  only  because  of  the  dangerous  nature 
of  this  disease,  but  because  children  are 
the  chief  sufferers.  If  the  purposes  of 
the  operation  be  kept  in  mind — viz.  the 
admission  of  air  into  the  lungs,  and  the 
removal  of  the  false  membrane  (which  is 
infective  as  well  as  obstructive) — the  nature 
of  the  after-treatment  will  be  obvious.  Im¬ 
mediately  after  incising  the  trachea,  while 
it  is  being  held  open  by  the  dilator,  and 
before  the  tube  is  put  in,  an  effort  must  be 
made  to  clear  out  all  membrane  and  re¬ 
tained  secretions  ;  for  this  purpose  a  good 
long  feather  answers  admirably.  After  being 
soaked  in  a  solution  of  sodium  or  potas¬ 
sium  bicarbonate  and  glycerine  (5ij.  and  fyj. 
respectively  to  half  a  pint  of  distilled  water), 
this  feather  should  be  passed  into  the 
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trachea  and  twirled  about  so  as  to  detach 
the  membrane,  that  it  may  be  coughed  out ; 
the  feather  may  then  be  passed  up  into 
the  larynx  and  through  the  glottis,  and  all 
membrane  thoroughly  cleaned  out.  This 
proceeding  may  have  to  be  repeated  se¬ 
veral  times.  Besides  the  feathering,  some 
of  the  potash  solution  may  be  sprayed  into 
the  wound ;  it  will  be  found  to  moisten, 
dissolve,  and  detach  secretions,  and  so  aid 
then’  expulsion.  In  a  few  cases,  even  this 
does  not  suffice  to  clear  the  air-passages ; 
then  aspiration  must  be  tried.  This  is  most 
effectually  accomplished  with  the  writer’s 
‘  tracheal  aspirator ;  ’  the  plan,  moreover,  is 
free  from  danger.  To  suck  a  tracheotomy 
wound  is  worse  than  useless,  for  if  the 
secretions  are  adherent  they  cannot  be 
sucked  out,  and  if  they  are  loose  they  will 
be  coughed  out  spontaneously.  It  is  very 
necessary  that  the  tubes  be  taken  out  and 
changed,  the  outer  tube  once  in  twenty-four 
hours,  the  inner  tube  every  hour  or  two 
according  to  the  amount  and  tenacity  of 
the  discharge. 

It  is  a  very  useful  practice  to  place  all 
tracheotomised  patients  in  a  ‘  croup-bed  ’ — 
that  is  to  say,  in  a  bed  surrounded  with 
thick  curtains— and  to  keep  the  air  warm 
and  moist.  For  this  purpose,  Allen’s  croup- 
kettle,  made  at  the  suggestion  of  the  writer, 
is  the  most  simple  and  efficient  means ;  by 
it  the  amount  of  heat,  as  well  as  of  steam, 
can  be  nicely  regulated ;  an  excess  of 
steam  is  injurious.  One  of  the  advantages 
of  a  ‘  croup -bed  ’  is  that  the  room  can 
be  thoroughly  ventilated,  without  exposing 
the  patient  to  any  draught  or  change  of 
temperature. 

The  final  removal  of  the  tracheotomy 
tube  can  only  be  thought  of  when  the 
disease  has  been  arrested  or  the  foreign 
body  removed.  In  malignant  cases,  in 
syphilitic  disease,  after  injuries  leading  to 
cicatricial  narrowing,  a  tube  may  have  to 
be  worn  permanently.  As  a  rule,  in  acute 
cases  an  attempt  to  dispense  with  the  tube 
should  be  made  about  the  fourth  day,  and 
repeated  at  longer  or  shorter  intervals 
until  the  breathing  through  the  natural 
channel  can  be  re-established. 

Complications. — These  may  be  briefly 
described  as  immediate  and  remote.  The 
former  are  more  or  less  acute,  coming  on 
within  a  few  horns  or  days  of  the  opera¬ 
tion,  and  may  appropriately  be  called 
‘  wound  complications ;  ’  these  include 
diphtheria  of  the  wound,  inflammatory 
oedema  of  the  neck,  and  erysipelas.  The 
latter  are  generally  chronic,  and  include 
pharyngeal  catarrh,  laryngeal  catarrh, 
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irritative  changes  due  to  the  presence  of  a 
tube,  and  ulceration  due  to  an  ill-fitting 
tube. 

Immediate  Complications. — Diphtheria 
of  the  tracheotomy  wound  is  comparatively 
rare  ;  a  sloughy  and  unhealthy  condition 
(which  is  sometimes  mistaken  for  diph¬ 
theria)  is  very  common.  Trousseau,  to 
obviate  this  tendency,  recommended  that 
‘  during  the  first  four  days,  the  entire  sur¬ 
face  of  the  incision  should  be  vigorously 
cauterised  once  a  day ;  one  may  thus 
avoid  a  very  redoubtable  complication,  the 
diphtheritic  infection  of  the  wound.’ 
Should  this  really  occur,  active  measures 
must  be  taken  ;  the  surface  may  b.e  touched 
once  or  twice  with  a  mixture  of  equal 
quantities  of  hydrochloric  acid  and  of  gly¬ 
cerine,  whereby  a  simple  will  be  substituted 
for  a  specific  inflammation.  The  free  use 
of  the  spray,  and  the  application  of  gly¬ 
cerine  of  boracic  acid,  as  previously  recom¬ 
mended,  are  excellent  prophylactic  mea¬ 
sures.  (Edema  of  the  neck  is  a  much  more 
frequent  complication.  To  a  small  extent 
it  occurs  after  all  operations.  Sometimes, 
owing  to  unusual  difficulties  in  opening 
the  trachea,  the  intermuscular  planes  are 
too  freely  opened  up,  and  the  cellulitis 
assumes  dangerous  proportions.  It  may 
or  may  not  be  complicated  with  erysipelas 
— that  is  to  say,  with  involvement  of  the 
skin.  Sometimes  severe  erysipelas  occurs 
on  the  surface,  without  appearing  to  affect 
the  deeper  layers.  In  either  case  their 
occurrence  adds  to  the  gravity  of  the 
disease  for  which  the  operation  has  been 
undertaken.  Treatment  must  be  both  local 
and  general.  As  a  local  application,  no¬ 
thing  answers  so  well  as  lactate  of  lead — 
one  drachm  of  liq.  plumbi  to  a  fluid  ounce 
of  fresh  milk — which  should,  be  brushed 
thickly  over  the  inflamed  parts,  and  be 
frequently  renewed.  Internally,  quinine 
and  iron  should  be  given. 

Hemoter  Complications.  —  Chronic 
pharyngitis,  with  or  without  enlargement 
of  tonsils,  not  infrequently  supervenes,  in 
weakly  subjects,  on  an  attack  of  pharyn¬ 
geal  diphtheria  or  scald.  The  condition  is 
chiefly  of  interest  because  it  may  interfere 
with  the  permanent  removal  of  the  tube. 
The  most  appropriate  local  treatment  is 
alum,  either  in  the  form  of  a  saturated 
spray,  or  with  glycerine,  which  latter  must 
be  brushed  on  several  times  a  day.  Cod- 
liver  oil  and  steel  wine,  alone  or  combined, 
should  be  given  internally.  Chronic  laryn¬ 
gitis  is  another  sequel,  and  one  which  often 
causes  considerable  delay  in  removing  the 
tube ;  in  these  cases,  there  are  stridor  in 
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breathing,  chiefly  with  inspiration,  hoarse¬ 
ness  of  voice,  and  sometimes  troublesome 
cough.  Alum  solution  must  be  sprayed 
into  the  larynx,  or  glycerine  of  alum  be 
applied  with  a  laryngeal  brush.  Occasion¬ 
ally,  it  is  advantageous  to  paint  the  vocal 
cords  and  neighbouring  parts  with  a  solu¬ 
tion  of  nitrate  of  silver  (10  to  20  grains  to 
the  fluid  ounce  of  distilled  water).  This 
chronic  laryngitis  is  sometimes  kept  up  by, 
and  may  be  due  to,  the  irritation  which 
the  presence  of  a  tube  causes,  even  when 
the  tube  fits  well,'  for  some  tracheae  are  so 
hypersensitive  that  they  never  become 
habituated  to  the  presence  of  the  tube.  In 
such  cases  every  means  must  be  adopted 
to  lessen  the  irritation ;  the  use  of  cocaine 
will  prove  of  great  value.  Ulceration 
within  the  trachea,  generally  on  the  ante¬ 
rior  wall,  about  the  spot  where  the  lower 
extremity  of  the  tube  impinges,  was  for¬ 
merly  a  frequent  complication  after  tracheo¬ 
tomy.  Since  M.  Roger  of  Paris  drew 
prominent  attention  to  it,  and  to  the  part 
which  ill-fitting  tubes  played  in  its  produc¬ 
tion,  ulceration  has  become  much  less 
frequent ;  the  remedy  for  such  cases  is 
obvious.  It  must  be  stated,  however,  that 
complications  are  much  less  frequent  in 
cases  of  injury  or  morbid  growths  requir¬ 
ing  tracheotomy  than  in  disease.  See 
Tracheotomy  Tubes. 

Robert  William  Parker. 

TRACHEOTOMY  TUBES  are  em¬ 
ployed  to  maintain  a  free  passage  for  the 
entrance  of  air  into  the  trachea,  from  an 
artificial  opening  in  the  neck,  in  cases  where 
there  is  an  obstruction  to  its  entrance 
through  the  larynx.  The  tubes  are  made 
of  either  silver,  india-rubber,  vulcanite,  or 
celluloid,  and  are  fashioned  according  to 
numerous  patterns. 

There  are  several  requisites  in  a  good 
tracheotomy  tube  :  it  should  be  easy  to  in¬ 
troduce  ;  it  should  be  composed  of  two 
canulse,  one  of  which  fits  within  the  other, 
and  projects  a  little  beyond  it  at  its  deep  ex¬ 
tremity.  The  mucus  which  is  so  abundantly 
secreted  in  the  trachea  collects  in  successive 
layers  within  the  tube,  narrowing  its  calibre 
and  impeding  the  passage  of  air  through  it. 
The  mucus  forms  a  coating  of  leathery  con¬ 
sistence,  which  it  is  quite  impossible  to  de¬ 
tach  by  means  of  a  feather,  and  so  it  is  fre¬ 
quently  necessary  to  remove  the  canula  in 
order  to  clear  it  away.  If  there  were  only 
one  tube  its  removal  might  cause  dyspnoea, 
and  considerable  difficulty  might  be  expe¬ 
rienced  in  replacing  it ;  with  the  double 
tube  this  difficulty  is  overcome,  for  the 


patient  can  breathe  through  the  outer  tube 
whilst  the  inner  one  is  being  washed.  The 
mucus  adheres  to  the  extremity  of  the  tubes  ; 
so  it  is  obvious  that,  if  the  inner  tube  were 
of  the  same  length  as  the  outer  one,  the 
mucus  collected  about  the  extremity  of  the 
latter  would  offer  an  obstruction,  however 
clean  the  former  were  kept. 

A  good  tracheotomy  tube  should  inflict 
the  least  possible  injury  on  the  trachea ;  to 
ensure  this,  the  portion  of  the  tube  within 
the  trachea  should  lie  exactly  in  the  axis  of 
that  channel,  so  that  the  free  extremity  of  the 
tube  does  not  project  against  its  walls.  The 
tube  should  be  capable  of  as  little  movement 
within  the  trachea  as  possible,  and  with  this 
object  it  should  be  as  large  as  can  be  got 
into  the  trachea  without  inflicting  injury 
during  its  introduction.  The  shield,  which 
is  attached  to  the  surface  extremity  of  the 
tube  in  order  to  prevent  it  slipping  into  the 
trachea,  should  be  movable,  for,  if  it  be 
rigidly  fixed  to  the  canula,  any  movements 
of  the  neck  or  of  the  trachea  are  liable  to 
cause  the  canula  to  injure  the  mucous  mem¬ 
brane.  The  inner  canula  ought  to  be  capable 
of  easy  introduction  and  removal ;  if  it  fit 
tightly,  there  is  some  liability  of  injuring  the 
trachea  by  pressing  the  outer  tube  against 
its  posterior  wall.  This  can  be  avoided  if 
care  be  taken  to  support  the  outer  tube  bj- 
the  fingers,  whilst  the  inner  one  is  pressed 
home  with  the  thumbs,  but,  as  the  removal 
of  the  inner  tube  is  often  entrusted  to  nurses, 
it  is  desirable  that  it  should  slip  in  easily, 
without  any  forcible  pressure. 

Fuller’s  silver  bivalve  canula  has  been 
largely  used.  It  is  a  quarter-circle  tube, 
and  is  composed  of  two  canulse :  the  outer 
one  is  rigidly  fixed  to  the  shield,  and  is  split 
down  the  middle  so  as  to  allow  of  its  twTo 
halves  being  pressed  together.  This  con¬ 
trivance  makes  it  easy  to  introduce  the 
outer  canula,  but  considerable  force  is  re¬ 
quired  to  push  home  the  inner  one,  as  it 
has  to  press  the  two  valves  apart  and  to 
dilate  the  opening  in  the  trachea  ;  in  doing 
this,  the  sharp  extremities  of  the  outer 
canula  will  be  pressed  against  the  trachea, 
unless  care  be  taken.  Sankey  has  contrived 
a  pair  of  forceps  which  still  further  facilitate 
the  introduction  of  the  outer  canula ;  the 
blades  of  the  forceps  are  passed  through 
slits  in  the  shield  and  made  to  grip  the  two 
valves  and  so  compress  them.  Jessop  has 
had  the  valves  attached  to  the  shield  by 
means  of  a  hinge,  which  allows  of  their  being 
more  easily  separated ;  this  modification 
lessens  the  pressure  required  to  introduce 
the  inner  tube,  and  also  facilitates  the 
cleansing  of  the  instrument. 
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The  quarter-circle  curve  of  these  instru¬ 
ments  is  objectionable,  as  has  been  especially 
pointed  out  by  R.  W.  Parker  ;  he  has  shown 
that,  when  the  tube  is  in  the  windpipe,  the 
convex  surface  presses  against  the  posterior 
wall  of  the  trachea,  whilst  the  front  of  the 
lower  extremity  of  the  tube  tends  to  press 
on  the  anterior  surface  of  the  trachea,  and 
set  up  ulceration  at  that  site. 

Durham’s  tracheotomy  tubes  are  a 
great  improvement  on  the  quarter- circle 
canulse.  They  are  made  of  silver,  and  are 
only  curved  towards  the  lower  end  ;  they 
are  provided  with  Roger’s  movable  shields, 
and  there  is,  further,  a  movable  collar,  to 
which  the  shield  is  attached,  and  which  can 
be  firmly  clamped  at  any  position  along  the 
straight  portion  of  the  tube.  When  in  use, 
the  portion  of  the  tube  beyond  the  curve  ; 
should  alone  rest  in  the  trachea,  and  to  en¬ 
sure  this,  the  movable  collar  should  be  fixed  ; 
at  such  a  position  as  is  required  by  the 
depth  of  the  trachea  from  the  surface.  The 
shape  of  these  tubes  is  such  that  a  rigid 
inner  canula  could  not  be  introduced,  so  the 
lower  part  of  the  latter  is  furnished  with 
lobster-tail  joints.  A  similarly  jointed  pilot, 
which  projects  with  a  blunt  point  just  be¬ 
yond  the  lower  end  of  the  outer  tube,  greatly 
facilitates  the  introduction  of  this  instru¬ 
ment  into  the  trachea. 

Bryant’s  tracheotomy  tube  has  a  quarter- 
circle  curve,  but  the  intra-tracheal  portion 
is  freely  movable  with  the  trachea,  owing  to 
the  canula  being  attached  to  the  shield  by  a 
ball-and-socket  joint. 

R.  AY.  Parker’s  tracheotomy  tube  is 
bent  at  an  angle,  which  he  has  found,  by 
examination  on  the  subject,  ensures  its  lying 
in  the  axis  of  the  trachea.  This  is  a  most 
important  modification,  for  by  means  of  it 
the  tendency  of  the  tube  to  cause  ulceration 
of  the  mucous  membrane  is  reduced  to  a 
minimum.  The  tube  is  provided  with  an 
inner  canula,  which  projects  beyond  the 
outer  one  ;  owing  to  the  shape  of  this  tube, 
a  complete  inner  canula  could  not  be  intro¬ 
duced,  so  the  latter  is  made  without  a  pos¬ 
terior  wall,  except  at  the  upper  and  lower 
extremities.  The  inner  canula  slips  into 
position  almost  by  its  own  weight,  and  can 
be  firmly  secured  by  a  clip  at  the  upper 
end.  The  instrument  is  provided  with 
Roger’s  movable  collar.  It  will  be  seen 
that  this  instrument  possesses  all  the  essen¬ 
tial  fa'ctors  of  a  good  tracheotomy  tube. 

Morrant  Baker  has  introduced  india- 
rubber  tracheotomy  tubes ;  they  are  made 
of  vulcanised  red  india-rubber,  and  are  suf¬ 
ficiently  firm  to  withstand  ordinary  pres¬ 
sure,  though  not  rigid  enough  to  cause 


ulceration  of  the  tracheal  mucous  mem¬ 
brane.  These  tubes  are  not  intended  to 
be  used  until  twenty-four  hours  after  the 
operation.  AValsham  has  devised  a  pair  of 
curved  forceps,  which  can  be  passed  along 
the  tube  and  then  opened  so  as  to  stretch  it 
to  the  shape  of  the  opening  in  the  trachea, 
and  thus  facilitate  its  introduction. 

Tracheotomy  tubes  should  be  securely 
tied  into  the  trachea  with  a  piece  of  tape. 
The  tape  should  be  threaded  through  a 
slit  in  one  end  of  the  shield,  and  the  two 
ends  of  the  tape  should  be  carried  behind 
the  neck  to  the  other  side,  where  one  end 
of  the  tape  should  be  threaded  through  the 
slit  in  the  other  extremity  of  the  shield, 
and  then  the  two  ends  of  the  tape  should 
be  tied  together  at  the  side  of  the  neck. 

Difficulty  is  sometimes  experienced  in 
cleaning  the  inner  canula ;  this  is  best 
done  by  pouring  over  it  boiling  water, 
to  which  some  common  salt  has  been 
added. 

It  is  a  difficult  point  to  decide  when  a 
tracheotomy  tube  may  be  safely  left  out ; 
some  assistance  may  be  gained  by  the  em¬ 
ployment  of  Lauer’s  ball- valve,  which  can 
be  fitted  to  the  orifice  of  the  canula,  or  by 
using  T.  Smith’s  india-rubber  valve,  or 
Gresswell’s  tracheotomy  tube,  the  free  ex¬ 
tremity  of  which  is  perforated  with  lateral 
holes,  and  is  provided  with  a  cap  which 
can  be  screwed  on  so  as  to  close  the  holes 
gradually  more  and  more  completely ;  as 
this  is  done  the  patient  will  breathe  more 
through  the  glottis,  and  through  a  hole  in 
the  convex  surface  of  the  intra-tracheal 
portion  of  the  tube.  AVhen,  by  any  of  these 
means,  it  is  found  that  sufficient  air  can 
be  inspired  through  the  glottis,  the  tube 
may  be  removed.  Bilton  Pollard. 

TRANSFUSION.  — Various  methods 
of  transfusion  have  been  proposed,  and  a  vast 
amount  of  useless  ingenuity  exercised  on  the 
invention  of  machinery  for  its  performance  ; 
but  since  the  accurate  knowledge  of  a 
single,  safe  and  certain  method,  which  can 
be  applied  on  an  emergency,  is  of  more 
value  to  the  practitioner  than  the  names  of 
a  dozen  different  plans  with  complicated 
apparatus,  one  method  only  will  be  de¬ 
scribed. 

The  writer  proposes,  therefore,  merely  to 
give  the  method  of  transfusion  of  which  he 
has  had  actual  experience,  having  recently 
performed  the  operation  on  two  occasions 
for  the  late  Dr.  Mahomed,  in  each  of  which 
there  was  not  the  slightest  difficulty  in 
transfusing  from  30  to  40  drachms  of  blood. 

.  The  method  is  simple  and  certain,  if  care 
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be  taken  to  follow  the  directions  laid  down. 
The  apparatus  used  is  that  of  Aveling, 
slightly  modified  in  its  size  and  structure 
by  the  writer.  The  instrument  must  be 
made  of  the  purest  rubber.  It  is  like  a 
miniature  Higginson’s  syringe,  with  the  ex¬ 
ception  that  it  has  no  valves.  It  consists 
of  an  oval  ball  made  to  hold  two  drachms. 
At  either  end  of  the  ball  and  directly  con¬ 
tinuous  with  it  is  an  india-rubber  tube 
8  inches  in  length,  having  an  internal 
diameter  of  a  No.  4  catheter.  Two  silver 
canulee  2J  inches  long,  made  conical  in  shape 
with  rounded  points,  of  the  diameter  of  a 
No.  2  catheter  at  the  apex,  and  of  such  a  size 
at  the  base  that  the  india-rubber  tube  will 
fit  tightly  over  them,  are  provided. 

The  apparatus  now  consists  of  a  simple 
tube  with  a  dilatation  in  the  centre,  ter¬ 
minating  in  a  canula  at  each  extremity. 
This  syringe,  destitute  of  valves,  is  filled 
with  a  warm  solution  of  salt  and  water. 
This  filling  is  easily  accomplished  by 
squeezing  the  ball  a  dozen  times  or  so  in  a 
bowl  of  salt  solution.  When  filled,  a  bull¬ 
dog  clip-forceps  on  the  india-rubber  tube, 
close  to  the  canula,  will  prevent  the  escape 
of  the  water  on  transferring  the  syringe 
to  position. 

The  arm  of  the  giver  of  the  blood  is  then 
compressed  by  three  or  four  turns  of  a 
bandage  high  above  the  elbow.  This  makes 
the  veins  stand  out  prominently,  and  a 
suitable  one  about  the  bend  of  the  elbow 
can  be  selected.  The  skin,  being  drawn  a 
little  to  one  side  of  the  vein,  is  incised  to  the 
extent  of  f  of  an  inch,  the  incision  going 
well  into  the  subcutaneous  tissue.  On  the 
skin  being  let  fall  back  into  its  place,  the 
vein  shows  clearly  blue  and  distended  in 
the  incision.  If  it  does  not  show  clearly, 
it  must  be  cleanly  exposed  by  a  little  dis¬ 
section  of  the  surrounding  subcutaneous 
tissue  with  the  point  of  a  director.  The 
exposed  vein  is  then  temporarily  covered 
over  with  a  warm  sponge,  and  the  operator 
next  exposes  the  vein  in  the  arm  of  the 
recipient.  This  is  not  so  easy,  for,  owing  to 
the  bloodless  condition  usually  present,  the 
\  eins  are  not  so  conspicuous.  However,  by 
pressure  above  them  one  of  sufficient  size 
can  be  selected.  The  exposing  of  the  two 
veins  completes  the  first  stage  of  the  opera¬ 
tion. 

The  second  stage  consists  in  opening 
the  veins,  and  in  introducing  the  canulae. 
A  small  table  should  be  placed  at  the  side 
of  the  bed,  covered  with  a  blanket.  On  this 
table  the  arm  of  both  the  giver  and  the 
recipient  are  laid,  the  giver  being  seated  on 
a  very  low  chair  or  stool.  A  portion  of  the 


vein  of  the  receiver  is  now  gently  seized 
with  a  pair  of  forceps,  and  opened  by 
dividing  a  part  of  the  vein  transversely 
just  below  the  forceps.  At  the  moment  of 
doing  this  the  little  finger  of  the  left  hand, 
which  is  holding  the  forceps,  should  be 
pressed  upon  the  vein,  a  little  below  the 
point  at  which  it  is  opened.  This  controls 
the  bleeding,  and  enables  the  operator 
to  see  exactly  the  little  hole  he  has  made 
in  the  vein.  He  is  thus  able  to  introduce 
the  canula  without  difficulty.  The  hole 
made  must  be  very  small,  so  that,  as  the 
conical  canula  is  passed  up  into  the  vein, 
it  will  fit  tightly  into  the  opening.  The 
canula  at  the  other  end  of  the  syringe  is 
introduced  in  the  opposite  direction  mto 
the  vein  of  the  giver.  An  assistant  is  in¬ 
structed  to  keep  both  canulae  in  position 
with  his  hands. 

The  operator  then  proceeds  to  perform 
transfusion  as  follows.  The  clips  having 
been  removed  from  the  tube  at  either  end, 
the  operator  makes  the  necessary  valve  to 
prevent  regurgitation  by  compressing  with 
the  finger  and  thumb  of  one  hand  the  tube 
between  the  central  ball  and  the  giver.  He 
then  slowly  squeezes  the  ball,  with  the  effect 
of  driving  the  water  it  contains  gently  into 
the  vein  of  the  recipient ;  then,  having  com¬ 
pressed  the  tube  between  the  ball  and  the 
recipient,  he  removes  the  finger  and  thumb 
from  off  the  tube  on  the  opposite  side, 
allowing  the  ball  to  expand  with  the  blood 
coming  into  it  from  the  arm  of  the  giver. 
When  the  ball  is  full  the  manipulation  just 
described  is  repeated,  and  the  blood  passes 
into  the  vein  of  the  receiver.  In  this 
manner,  each  time  the  ball  is  compressed 
two  drachms  of  blood  are  injected  into  the 
veins  of  the  patient.  Should  the  syringe 
appear  to  become  blocked  or  work  un¬ 
satisfactorily,  it  can  be  detached  and  washed 
out  without  removing  the  canula  from  the 
veins.  Roussell’s  apparatus  is  strongly  ad¬ 
vocated  by  the  inventor,  but  to  those  who 
have  had  experience  of  the  two  methods, 
there  is  no  shadow  of  doubt  that  Aveling’ s 
apparatus  is  vastly  superior.  Roussell’s  plan 
is  most  unsurgical,  and  is  merely  an  attempt 
to  substitute  the  haphazard,  blind  puncture 
of  a  machine  for  the  human  fingers  and  eye¬ 
sight,  which  alone  are  to  be  relied  on  in  per¬ 
forming  so  delicate  an  operation  as  trans¬ 
fusion  with  ease,  safety,  and  precision. 

Harrison  Cripps. 

TRAUMATIC  ANEURISM.  See 

Aneurism. 

TRAUMATIC  FEVER.— The  term 
traumatic  fever  has,  up  till  the  present 


Traumatic  Fever 


661 


time,  been  vaguely  employed  to  denote 
pyrexia  of  any  kind  following  injuries  of 
all  sorts.  Thus,  it  has  been  applied  to  all 
the  kinds  of  pyrexia  which  commonly 
occur  in  surgical  xiractice,  and  have  there¬ 
fore  acquired  the  colloquial  but  mislead¬ 
ing  title  of  Surgical  Fever.  It  is  time 
that  the  term  traumatic  fever  should  be 
restricted  to  that  class  of  cases  in  which 
pyrexia  follows  the  infliction  of  a  simple 
injury  —  i.e.  one  which,  while  causing  a 
lesion  of  tissues,  does  not  rupture  the  en¬ 
veloping  skin  or  mucous  membrane,  and, 
consequently,  one  which  is  not  compli¬ 
cated  by  external  septic  influences,  nor  by 
the  application  0f  antiseptic  substances 
to  the  wounded  tissues.  Even  when  the 
term  is  thus  limited  to  such  cases,  we  find 
that  there  are,  clinically  speaking,  two  con¬ 
ditions  which  each  possess  a  distinctive 
form  of  pyrexia,  and  in  which  there  is  a 
difference  in  the  detail  of  their  causation. 
Thus,  as  a  result  of  traumatism,  we  find 
that  an  injury  involving  fracture  of  a  bone, 
with  moderate  rupture  of  the  surrounding 
tissues,  may  under  proper  treatment  be 
repaired  without  further  adverse  conse¬ 
quences  ;  while  another  one,  more  violent 
perhaps,  and  possibly  situated  in  the 
neighbourhood  of  large  blood-vessels,  will 
give  rise  to  a  series  of  changes,  marked  by 
congestion  and  ceclema  of  the  parts  on  the 
distal  side  of  the  injury.  These  two  re¬ 
sults  of  simple  traumatism  vary  as  much 
in  the  kind  of  pyrexia  they  produce  as 
they  do  in  their  clinical  features,  and  they 
will  therefore  be  described  as  two  distinct 
varieties  of  traumatic  fever. 

Symptomatology. — The  general  symp¬ 
toms  of  traumatic  fever,  besides  the  pyrexia, 
are  usually  so  slight  as  to  escape  notice  in 
the  large  majority  of  cases,  and,  when  they 
do  occur,  are  practically  summed  up  in 
those  of  headache  and  loss  of  appetite. 
These  remarks  apply  rather  to  the  first  of 
the  two  varieties  about  to  be  described, 
since  in  the  second  the  general  symptoms 
are  frequently  prolonged  and  more  severe. 

The  most  important  symptom,  then,  is 
the  pyrexia,  and  this  follows  such  a  very 
definite  course  as  to  admit  of  the  cases 
being  grouped,  clinically,  into  the  two  varie¬ 
ties.  In  the  first  variety,  the  temperature 
rises  almost  immediately  after  the  single 
injury,  reaching  nearly  its  maximum  within 
the  first  two  hours,  but  gradually  rising 
to  that  point  during  the  first  twenty-four 
hours.  It  then  very  slowly  falls  to  normal 
in  about  a  week.  The  intensity  and  dura¬ 
tion  of  the  pyrexia  are  both  somewhat 
modified  by  the  age  of  the  patient,  for,  in 


individuals  beyond  middle  age,  the  tempe¬ 
rature  rises  to  half  the  height  it  does  in 
younger  patients,  and,  moreover,  lasts  half 
as  long. 

In  the  second  variety,  instead  of  the 
temperature  rising  very  suddenly  nearly  to 
its  maximum,  it  rises  rather  more  gradu¬ 
ally  (but  still  within  five  horns)  to  about 
half  its  ultimate  height,  and  from  this 
point  it  steadily  rises  for  forty-eight  hours, 
when  it  reaches  its  maximum.  From  this 
highest  point,  which  averages  101°  F.,  it 
falls  till  about  the  120th  hour  after  the 
accident,  when  it  rises  again  to  about  100°, 
and  then  falls  to  normal  in  three  or  four 
|  days.  The  second  rise,  just  described,  is 
peculiar  to  this  class  of  cases,  and  the 
|  pyrexia  is  frequently  continued  for  nearly 
a  fortnight.  Clinically,  this  variation  in 
the  pyrexia  is  accompanied  by  a  very  note¬ 
worthy  difference  in  the  condition  of  the 
1  limb.  In  the  first  variety,  the  limb  is 
scarcely,  if  at  all,  swollen,  and  there  is 
very  little  ecchymosis ;  but,  in  this  second 
class  there  begins,  soon  after  the  accident,  a 
gradual  swelling  of  the  limb,  which  reaches 
its  height  with  the  temperature,  and,  as 
noted  above,  the  patient  suffers  from  greater 
constitutional  disturbance. 

Pathology. — In  both  of  the  varieties  of 
traumatic  fever,  just  described,  there  is,  in 
the  very  large  majority  of  cases,  one  con¬ 
stant  factor  in  the  production  of  pyrexia, 
and  that  is,  the  fracture  of  a  large  bone, 
with  the  necessary  accompaniment  of  some 
extravasation  of  blood  and  rupture  of  soft 
tissues.  While  admitting  that  the  rupture 
of  such  important  tissues  as  bone  and 
muscle  is  nearly  the  determining  factor  in 
the  production  of  the  traumatic  fever  de¬ 
scribed  as  the  first  variety,  it  must  be  evi¬ 
dent  that,  in  the  second  class,  we  have  a 
further  effect  on  temperature  superposed  on 
that  just  described — an  effect  which  is  just 
as  clearly  due  to  the  tension  of  the  oedema 
of  the  parts  around  and  below  the  fracture. 
In  both  varieties,  then,  we  have  pyrexia 
and  the  other  symptoms  of  fever  produced 
by  a  simple  injury,  and  this,  consequently, 
alone  deserves  the  name  ‘traumatic.’  In 
the  present  state  of  knowledge  concerning 
the  causation  of  fever  {see  Surgical  Fever) 
in  general,  it  is  impossible  here  to  do  more 
than  point  out  how  much  peripheral  irrita¬ 
tion  of  nerve-trunks  there  must  be  in  the 
seat  of  a  fracture,  &c. 

Prognosis. — Traumatic  fever  of  itself  is 
quite  harmless,  and  never  leaves  any  in¬ 
jurious  sequelae. 

Treatment. — The  treatment  of  trau¬ 
matic  fever  is  perhaps  the  least  important, 
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if  not  the  least  interesting,  side  of  the 
subject,  for  the  whole  treatment  of  a  case 
resolves  itself  into  preventing  oedema  and 
inflammatory  changes  at  the  seat  of  injury. 

Nothing  has  been  said  above,  purposely, 
concerning  the  delirium  which  sometimes 
occurs  in  cases  of  traumatic  fever,  for  the 
reason  that  it  can  nearly  always  be  traced 
to  alcoholism,  fat-embolism,  &c.,  so  as  to 
leave  pure  traumatic  delirium  a  matter  re¬ 
quiring  further  investigation. 

Victor  Horsley. 

TRENDELENBURG’S  TRACHEA- 
TAMPON  is  an  instrument  which  was 
devised  to  prevent  the  trickling  of  blood 
into  the  windpipe  in  operations  about  the 
jaws,  palate,  and  pharynx,  and  also  to 
facilitate  the  administration  of  the  anaes¬ 
thetic  during  such  operations.  It  consists 
of  a  tracheotomy  tube,  which  is  surrounded 
by  a  hollow  elastic  collar  at  the  part  of 
the  tube  lying  in  the  trachea ;  by  means 
of  a  small  syringe,  this  collar  can  he  in¬ 
flated  and  distended.  When  employing 
this  instrument,  the  trachea  should  be 
opened  in  the  usual  manner  and  the  tube  | 
introduced ;  the  further  administration  of 
the  anaesthetic  should  be  carried  on  through 
the  tube.  Just  before  the  operation  is  begun, 
the  india-rubber  collar  should  be  inflated 
sufficiently  to  ensure  its  plugging  the  tra¬ 
chea  completely.  By  means  of  this  tube 
and  tampon  the  gravitation  of  blood  into  the 
bronchi  is  prevented,  and  the  anaesthetic 
can  be  given  without  in  any  way  incom¬ 
moding  the  operator.  After  the  completion 
of  the  operation  the  tube  may  be  removed, 
and,  if  necessary,  an  ordinary  tracheotomy 
tube  may  be  substituted  for  it.  It  is  found 
in  practice,  however,  that  the  inflation  of 
the  india-rubber  collar  is  apt  to  produce 
irritation  of  the  trachea  and  troublesome 
cough,  and  that  a  more  satisfactory  result 
can  be  attained  by  using  an  ordinary 
tracheotomy  tube,  and  plugging  the  upper 
aperture  of  the  larynx  with  a  sponge,  to 
which  a  string  should  be  attached  for 
safety.  Bilton  Pollard. 

TREPHINING.  See  Skull,  Fracture 
of  the. 

TRICHIASIS — Inversion  of  the  Eye¬ 
lashes.  See  Eyelids,  Diseases  of  the. 

TRICHINOSIS.  See  Muscles,  Affec¬ 
tions  of. 

TRICHOPHYTON  TONSURANS. 

Sec  Tinea  Tonsurans. 


TRICHOREXIS  NODOSA.  See  Hair, 
Diseases  of  the. 

TRISMUS  NASCENTIUM.  See  Te¬ 
tanus. 

TROCARS  are  instruments  used  for 
puncturing  and  evacuating  the  contents  of 
cavities ;  they  are  usually  provided  with 
canulee  or  hollow  ensheatliing  tubes,  through 
which  the  contents  of  the  cavities  may  be 
drained  away  when  the  trocar  has  been 
removed.  The  above  description  refers  to 
the  trocars  in  common  use  for  tapping 
hydroceles  of  the  tunica  vaginalis,  or  for 
tapping  the  bladder  through  the  rectum. 
The  trocar  is  solid  and  spear-pointed,  so 
that  it  makes  a  triangular  and  slightly  con¬ 
tused  wound,  which,  if  small,  heals  readily 
enough,  though,  if  large,  it  may  not  do  so. 
To  meet  this  objection,  the  large  trocars 
which  are  used  for  puncturing  ovarian 
cysts  are  made  hollow,  and  have  a  sharp 
and  bevelled  extremity,  so  that  the  wound 
made  is  a  semilunar  cut,  which  will  readily 
heal. 

The  older  cyst-trocars  were  provided 
with  a  blunt  ensheatliing  tube  or  canula, 
with  a  truncated  end.  After  the  cyst  had 
been  punctured,  the  canula  was  pushed  on 
so  as  to  guard  the  point  of  the  cutting  tube. 
More  recently,  the  canula  has  been  placed 
within  the  cutting  tube,  and  its  extremity 
has  been  made  dome-shaped,  and  the  sides 
just  behind  the  extremity  have  been  per¬ 
forated  with  large  holes.  The  advantage 
of  the  latter  alteration  is  that,  if  the  cyst- 
wall  or  a  secondary  cyst  come  in  contact 
with  the  end  of  the  instrument,  it  is  not 
likely  to  obstruct  all  the  apertures.  Some 
trocars  are  provided  with  a  cutting  blade  for 
a  short  distance  behind  the  point,  so  that 
the  deeper  parts  of  the  puncture  may  be 
enlarged,  if  it  be  desired.  Others,  again,  are 
grooved  on  one  side,  so  that  the  instru¬ 
ments  may  be  used  as  directors  as  well  as 
trocars.  The  following  are  some  of  the 
more  common  special  trocars. 

Spencer  Wells's  cyst-trocar  is  a  hollow 
instrument  with  a  pen-shaped  cutting  ex¬ 
tremity  and  an  outer  ensheatliing  tube, 
which  can  be  pushed  on  so  as  to  guard  the 
point.  When  the  instrument  is  meant  for 
tapping  ovarian  cysts,  preparatory  to  their 
removal,  it  is  provided  with  spring  claws 
for  seizing  and  holding  the  cyst -wall  just 
beyond  the  punctured  portion. 

Fitch's  cyst-trocar  differs  from  the  last 
in  the  puncturing  sharp  point  of  the  trocar 
being  on  the  outer  tube  instead  of  on  the 
inner  one,  as  in  Sir  Spencer  Wells’s  original 
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instrument.  Dr.  Fitch  has  recently  hacl 
the  canula  made  dome-shaped,  and  per¬ 
forated  with  large  holes  just  behind  the 
extremity. 

Pontcau's  trocar ,  for  tapping  the  bladder 
per  rectum,  is  a  long,  curved,  sharp-pointed 
solid  instrument  carrying  a  simple  canula, 
which  is  provided  with  a  shield. 

Coch's  trocar,  for  the  same  purpose  as 
the  last,  is  composed  of  five  pieces — a 
blunt  pilot  trocar,  a  sharp-pointed  trocar, 
and  three  canulae.  The  outside  canula  is 
first  introduced  into  the  rectum  by  means 
of  the  pilot  trocar,  and  held  firmly  in  posi¬ 
tion  ;  the  pilot  is  next  withdrawn,  and  the 
sharp  trocar  substituted  for  it ;  the  base  of 
the  bladder  is  then  pierced  in  a  direction 
towards  the  umbilicus  and  the  trocar  re¬ 
moved,  leaving  the  canula  in  position.  A 
second  tube  with  an  expanding  extremity, 
adapted  to  retain  the  canula  in  position,  is 
next  introduced,  and  within  the  second 
tube  a  third  is  placed  in  order  to  keep  the 
second  in  its  place. 

Pe arse's  trocar,  for  suprapubic  punc¬ 
ture  of  the  bladder,  consists  of  a  trocar  and 
canula  suitably  curved  for  the  purpose,  and 
of  a  catheter  which  fits  the  canula  accu¬ 
rately  and  extends  a  little  beyond  it ;  the 
outer  end  of  the  catheter  turns  downwards 
at  a  right  angle,  in  order  to  convey  the 
urine  away  through  an  india-rubber  tube. 

Harrison's  trocar,  for  tapping  the 
bladder  from  the  perineum  through  an 
hypertrophied  prostate,  consists  of  a  hollow 
straight  trocar,  through  which  the  urine 
flows  as  soon  as  the  point  has  penetrated 
about  half  an  inch  into  the  bladder.  The 
canula  is  provided  with  a  movable  shield, 
which  can  be  fixed  in  any  position  so  as  to 
suit  the  size  of  the  prostate  and  the  depth 
of  the  perineum  ;  there  is  also  an  inner 
canula  with  a  blunt  expanding  extremity, 
which  prevents  the  instrument  slipping  out 
of  the  bladder. 

Southey's  trocars  are  fine  instruments, 
provided  with  canulae  which  are  scarcely 
larger  than  the  needle  of  a  hypodermic 
syringe ;  the  canulae  are  perforated  with 
four  holes  on  each  side,  and  their  outer 
ends  are  made  a  little  bulbous,  in  order  to 
retain  pieces  of  capillary  india-rubber  tubing 
through  which  the  fluid  removed  may  be 
drained  away.  The  instruments  are  used 
for  the  gradual  removal  of  ascitic  fluid,  and 
for  draining  away  the  serous  effusion  into 
the  subcutaneous  tissues,  in  unyielding  cases 
of  general  dropsy. 

The  harpoon  trocar,  or  emporte-piece , 
is  a  hollow  trocar  with  a  spear-pointed  end 
and  an  aperture  just  behind  it, -through 


which  the  harpoon  may  be  projected  and 
then  withdrawn  again  within  the  tube.  It 
is  used  to  remove  pieces  of  muscle  in  sus¬ 
pected  cases  of  trichina  disease,  or  in  other 
cases  where  a  little  of  the  tissue  is  desired 
for  microscopic  examination. 

Bilton  Pollard. 

TRUSSES  are  appliances  of  various 
forms  and  of  divers  materials,  which  serve, 
in  the  case  of  reducible  hernias,  to  retain 
them  within  the  abdominal  cavity,  and,  in 
the  case  of  irreducible  hernias,  to  prevent 
their  increase  and,  ultimately,  by  pressure, 
to  procure  their  complete  reduction.  A  truss 
should  exert  an  amount  of  pressure  a  little 
in  excess  of  that  required  to  retain  com¬ 
pletely  the  hernia,  under  all  conditions  and 
in  all  positions  of  the  body. 

Trusses  are  composed  of  different 
materials :  elastic,  as  steel  or  vulcanite ; 
inelastic,  as  leather,  calico,  or  jean.  Those 
formed  of  inelastic  materials  are  not  re¬ 
liable,  as  they  fail  to  exert  a  sufficient 
amount  of  pressure  to  keep  the  protrusion 
retained  in  any  variety  of  posture  ;  they  are, 
however,  occasionally  serviceable  in  cases 
of  large  irreducible  inguinal  and  umbilical 
hernise.  Those  composed  either  of  steel  or 
vulcanite  are  alone  capable  of  exerting  the 
requisite  amount  of  persistent,  uniform,  and 
pliant  pressure. 

Trusses  should  possess  the  qualities  of 
lightness,  pliancy,  and  adequate  firmness ; 
and  these  are  best  fulfilled  by  steel,  which, 
after  being  pared  from  the  sheet,  should  be 
carefully  forged  so  as  to  render  it  more 
tough  and  ductile.  The  hammering  of  the 
steel  at  a  blood-red  heat,  moreover,  enables 
the  artisan  to  give  the  truss  the  necessary 
thinning  and  tapering  of  the  end  opposite 
to  the  pad.  Subsequently,  the  steel  must 
be  hardened  and  tempered."  It  is  only  by 
these  means  that  the  truss  can  be  accurately 
adapted  to  the  body  of  the  wearer,  clasping  it 
at  all  points  ;  firmly  on  the  side  of  the  hernia 
as  far  as  the  base  of  the  sacrum,  thence 
gradually  lessening  as  it  curves  round  the 
opposite  iliac  bone. 

The  basis  of  the  truss  is  a  narrow  oval 
band  of  hardened  and  well-tempered  steel, 
to  the  thicker  end  of  which  (in  the  case  of 
a  single  truss)  is  firmly  rivetted  a  slightly 
concave  oblong  head,  which  should  not  ex¬ 
ceed  two  and  a  half  inches  in  length,  and 
an  inch  and  three-quarters  in  its  broadest 
diameter.  The  spring  may  be  variously 
cranked  so  as  to  alter  its  pitch,  thus 
allowing  it  to  exert  uniform  and  upward 
pressure  according  to  the  stoutness  or  thin¬ 
ness  of  the  wearer.  To  the  head  is  attached 
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a  piece  of  cork,  which  forms  the  base  of  the 
pad,  of  the  shape  of  a  pear  cut  through,  the 
narrow  end  being  towards  the  shoulder. 
The  pad,  under  ordinary  circumstances, 
should  be  three  and  a  half  to  four  inches 
in  length,  an  inch  and  a  half  to  two  inches 
and  a  half  broad,  and  three-quarters  of  an 
inch  in  thickness.  Over  the  inside  of  the 
spring  and  pad  are  laid  three  layers — one 
of  glazed  cotton  and  two  of  flannel;  and, 
lastly,  the  whole  is  covered  on  the  outside 
with  calf  and  on  the  inside  with  chamois 
leather.  To  the  outside  of  the  steel  head  are 
affixed  two  studs,  placed  obliquely.  To  the 
upper  one  is  attached  the  transverse  cross 
strap  ;  to  the  lower  one,  the  under  strap. 

In  the  femoral  form  of  truss  the  spring 
is  weaker,  the  curve  from  the  shoulder  is 
more  oblique,  and  the  pad  is  smaller,  and 
more  hollowed  on  its  outer  side  to  prevent 
pressure  on  the  femoral  vein. 

The  under  strap  should  always  be  worn, 
for  it  serves  to  maintain  the  truss  in  position, 
and  prevents  the  pad  from  riding  up  during 
exercise.  Air  or  water  pads  are  sometimes 
substituted  for  cork,  affording  in  some  cases 
increased  comfort  to  the  wearer,  but  giving 
no  additional  security. 

The  form  of  truss  best  adapted  for  the 
large  majority  of  hernias  is  that  known  as 
the  German  serpent-spring  truss,  which 
more  accurately  than  any  other  encircles 
the  pelvis  immediately  below  the  crests  of 
the  ilia,  affording  at  the  same  time  gentle 
pressure  when  the  body  is  at  rest,  and  firm 
and  increasing  pressure  when  it  is  in  action. 

The  truss,  whether  inguinal  or  femoral, 
should  be  adjusted  high  up  behind,  resting 
upon  the  base  of  the  sacrum,  immediately 
below  the  crests  of  the  ilia ;  the  pads  ter¬ 
minating  in  front,  in  the  inguinal  form 
about  one-sixth  of  an  inch  above  the  spine 
of  the  os  pubis,  and  in  the  femoral  form 
one-sixth  of  an  inch  to  its  outer  side ;  the 
pressure  of  the  pad  being  in  the  former  case 
on  the  inner  ring  and  the  inguinal  canal, 
and  in  the  latter  case  on  the  femoral  canal 
and  the  saphenous  opening.  The  truss 
should  be  adjusted  before  the  patient  rises 
from  bed,  and  be  taken  off  after  he  has  re¬ 
tired  to  rest.  Irritation  of  the  skin  occasion¬ 
ally  results  from  retention  of  perspiration, 
especially  during  hot  weather  ;  this  is  best 
obviated  by  washing  the  skin  well  every 
morning  and,  after  careful  drying,  dusting 
it  over  with  some  powdered  oxide  of  zinc. 

The  measurement  for  a  truss,  be  it 
inguinal,  femoral,  or  umbilical,  should  be 
taken  in  the  following  manner  :  A  measured 
tape  is  to  be  drawn  fairly  tightly  round  the 
pelvis  just  below  the  crests  of  the  ilia,  and 


the  two  ends  made  to  meet  above  the  sym¬ 
physis  pubis,  when  the  number  in  inches 
can  be  read  off. 

A  truss  should  be  applied  as  soon  as  the 
hernia  is  discovered,  no  age  being  too  young 
for  an  instrument  to  be  worn,  even  thouqh 
the  patient  be  only  a  few  days  old.  The 
object  of  the  truss  is  not  only  to  retain  the 
hernia  within  the  abdomen,  but,  in  a  large 
number  of  cases — especially  in  those  under 
ten  years  of  age — to  obtain  a  radical  cure. 
The  percentage  of  cures  is  necessarily  diffi¬ 
cult  to  ascertain,  but,  without  doubt,  the 
large  majority  of  children  do,  sooner  or 
later,  become  cured.  When  the  frequency 
of  hernia  in  early  infancy  is  considered, 
and  its  comparative  rareness  in  early  adult 
life,  as  taken  from  the  statistics  of  large 
educational  establishments,  it  is  fair  to  in¬ 
fer  that  the  lesion  has — temporarily,  at  any 
rate — been  outgrown.  In  support  of  this  it 
may  be  shown  that  in  six  years,  at  the  City 
of  London  Truss  Society,  6,2G8  boys  up  to 
the  age  of  five  years  were  supplied  with 
trusses,  while  only  1,174  were  relieved  be¬ 
tween  the  ages  of  eleven  and  fifteen  years. 
In  one  large  institution,  containing  over 
800  boys,  not  one  was  the  subject  of  hernia. 

In  infancy,  the  truss  should  be  worn  con¬ 
stantly,  only  being  removed  three  or  four 
times  in  the  day  for  the  sake  of  cleanliness. 
It  is  well  to  keep  the  parts  well  dried,  and 
to  absorb  all  moisture. 

In  adults,  the  truss  may  be  taken  off  at 
night ;  but  if  there  be  any  descent  of  the 
hernia,  it  should  be  kept  constantly  applied, 
and  only  removed  night  and  morning  for 
the  purpose  of  washing.  The  truss  should 
be  adjusted  when  the  patient  is  lying  down, 
and  care  must  be  taken  that  the  whole  of 
the  hernia  is  replaced  before  the  truss  is 
put  on. 

It  is  difficult  to  forecast  the  length  of 
time  required  before  a  cure  can  be  expected 
and  the  use  of  the  truss  discontinued  ;  for 
the  general  deductions  on  this  point  the 
reader  is  referred  to  the  article  Hernia, 
Reducible. 

In  inguinal  hernia ,  owing  to  the  large¬ 
ness  of  the  rupture,  the  patency  and  ap¬ 
proximation  of  the  rings,  and  the  difficulty 
of  retention,  it  is  often  necessary  to  devise 
special  instruments.  Thus  a  hernia  in  the 
funicular  portion  of  the  tunica  vaginalis  is 
usually  not  kept  up  by  an  ordinary  truss, 
and  may  require  a  rat-tail  truss,  which  con¬ 
sists  of  a  triangular  prolongation  of  the  soft 
part,  of  the  pad.  A  large,  direct,  inguinal 
hernia,  again,  can  only  be  retained  by  a 
forked-tongue  truss,  to  which,  in  addition 
to  the  rat-tail,  is  attached  a  soft  transverse 


Trusses 


665 


portion  crossing  the  pubes,  and  buckling  to 
the  shoulder  of  the  opposite  side. 

In  irreducible  inguinal  hernia  a  hinged- 
cup  truss  is  usually  needed,  which  not  only 
supports  the  protrusion  hut,  by  its  constant 
pressure,  procures  its  reduction.  This  truss 
consists  of  a  triangular  rim-plate  covered 
with  chamois  leather,  attached  by  an  oblique 
hinge  to  the  lower  part  of  an  ordinary  in¬ 
guinal  pad.  If  the  hernia  he  a  large  entero- 
■epiplocele,  a  suspensory  hag  of  some  strong 
inelastic  material  maybe  the  only  appliance 
which  can  be  tolerated. 

Besides  these  there  have  been  many 
other  trusses  devised,  and  the  ingenuity  of 
the  surgeon  is  often  taxed  to  design  proper 
and  efficient  trusses  to  meet  the  varying 
degrees  of  hernia. 

In  femoral  hernia ,  if  the  ordinary  truss 
does  not  answer  its  purpose,  it  is  well  to 
affix  to  the  pad  a  thigh-belt  with  a  triangular 
fulness  to  fit  into  Scarpa’s  triangle.  In  some 
large  protrusions  after  herniotomy,  it  may 
be  necessary  to  supplement  the  thigh-belt 
with  an  inguinal  fulness  to  buckle  to  the 
shoulder  of  the  opposite  side.  If  the  hernia 
be  irreducible,  which  is  very  frequently  the 
case,  the  pad  should  be  more  or  less  cupped 
so  as  to  embrace  the  hernia,  the  cup  being 
comparatively  small,  so  as  to  afford  per¬ 
sistent  pressure. 

Umbilical  hernice,  a  large  percentage 
of  which  are  irreducible,  are  best  treated 
by  a  shallow,  circular,  concave  plate,  which 
not  only  compresses  the  hernia  but,  at  the 
same  time,  supports  the  lower  part  of  the 
abdomen.  Nipple -shaped  prolongations  from 
the  plate  to  fit  into  the  umbilical  aperture 
are  unadvisable,  as  they  tend  by  their 
wedge  shape  to  gradually  enlarge  the 
opening.  See  Umbilical  Hernia. 

When  the  hernia  is  very  large  and  ir¬ 
reducible,  it  often  increases  the  patient’s 
comfort  to  apply,  first,  a  broad  abdominal 
bandage,  and  over  this  to  adjust  the  ordi¬ 
nary  umbilical  truss. 

Although  the  circular  spring  truss,  with 
its  modifications,  fulfils  better  than  any 
form  of  truss  all  the  requirements  needed 
for  the  retention  of  herniae  generally,  yet 
there  are  other  forms  which,  under  occa¬ 
sional  conditions,  supply  important  and 
juactical  advantages.  Of  these  varieties  the 
following  are  the  more  important  : — 

Salmon  and  Ody's  truss  consists  of  a 
semicircular  spring,  provided  in  front  with 
an  oval,  slightly  convex  pad,  which  moves 
on  a  ball-and-socket  joint,  and  having  be¬ 
hind  a  circular  flat  pad  to  rest  on  the  spine. 
It  is  adjusted  round  the  pelvis  opposite  to 
the  side  of  the  hernia,  and  is  usually  worn 


without  a  cross  strap  or  an  under  strap.  It 
is  especially  useful  in  those  classes  of  cases 
where  the  patients  are  thin  and  are  there¬ 
fore  intolerant  of  the  clasping  pressure  of 
ordinary  trusses ;  it  is  also  serviceable  in 
incomplete  and  direct  inguinal  herniae.  The 
umbilical  form  of  truss  is  often  to  be  re¬ 
commended  in  small  umbilical  and  median 
ventral  herniae. 

Coles's  truss ,  like  the  preceding,  has  a 
semicircular  spring  with  a  circular  pad  be¬ 
hind,  but  to  the  front  is  affixed  a  pyriform 
convex  pad,  in  the  interior  of  which  is  con¬ 
cealed  a  broad  spiral  steel  spring;  so  that,  in 
addition  to  the  general  pressure  of  the  spring, 
there  is  the  local  pressure  of  the  spiral  coil  in 
the  pad  itself,  which  is  increased  as  the  truss 
is  tightened.  This  form  is  useful  in  many 
cases  of  hernia,  but  chiefly  in  cases  of 
direct  inguinal  hernia,  and  of  considerable 
bulging  of  the  inguinal  canal  in  incomplete 
hernia. 

In  White's  moc-main  truss  the  circular 
spring  is  superseded  by  a  leather  band. 
The  pad  is  convex  and  thick,  placed  nearly 
vertically,  and  lying  in  a  groove  on  its  ex¬ 
ternal  surface  is  a  spring  and  lever,  on  which 
is  a  stud.  To  this  the  under  strap  is  at¬ 
tached,  the  tightening  of  which  increases 
the  pressure  of  the  pad.  This  form  of  truss 
is  chiefly  of  use  in  direct  inguinal  herniae. 
It  is  comfortable  to  the  patient,  but  is  not 
very  secure,  as  it  fails  to  support  the  inner 
ring  with  firm  and  pliant  pressure. 

Wood's  horse-shoe  truss  claims  the 
merit  of  affording  support  to  the  canal  and 
the  pillars  of  the  outer  abdominal  ring,  with¬ 
out  pressure  upon  the  cord  as  it  emerges 
between  its  pillars.  The  front  pad,  of  horse¬ 
shoe  shape,  is  made  of  boxwood,  to  the 
geometric  centre  of  which  is  fixed  the  front 
end  of  the  spring.  A  variety  of  this  truss 
is  provided  with  a  spring  and -lever,  and  is 
stated  to  be  useful  in  herniae  which  are 
not  retained  by  the  simpler  form  of  instru¬ 
ment. 

Circular  spring  trusses  are,  by  some  in¬ 
strument-makers,  provided  with  sliding  and 
with  revolving  pads,  so  as  to  be  capable  of 
adjustment  to  the  various  lengths  and  posi¬ 
tions  of  the  inguinal  and  femoral  canals  in 
different  patients.  The  efficiency  of  these 
forms  of  trusses  is,  as  a  rule,  in  inverse 
ratio  to  the  complexity  of  their  mechanical 
arrangements. 

These  varieties,  which  represent  the 
chief  mechanical  principles  on  which  trusses 
are  constructed,  have  undergone  various 
modifications  with  the  view  either  of  in¬ 
creasing  their  efficiency  or  of  lessening  their 
discomfort  to  the  wearers.  They  are  so 
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numerous,  that  there  are  few  towns  of  large 
size  in  England  which  have  not  given  their 
names  to  one  or  other  modification  of  the 
foregoing  varieties  of  trusses. 

John  Langton. 

TUBERCLE  has  of  late  been  classed 
among  the  ‘  infective  granulomata,’  a  group 
which  also  includes  syphilis  (gumma) ,  lupus, 
glanders  (farcy-buds),  leprosy,  and  actino¬ 
mycosis,  but  the  degree  of  its  infective 
force,  not  yet  distinctly  formulated,  is  at 
all  events  greatly  inferior  to  that  of  the 
other  diseases  placed  in  the  same  class. 

Histology . — A  tubercle  is  a  non- vascular 
rounded  nodule  situated  among  vascular 
tissues,  from  which  it  generally  so  varies 
in  colour  as  to  present  a  clearly  definite 
outline,  and  varying  in  size  from  a  barely 
perceptible  point  to  a  lump  half  an  inch 
or  three-quarters  of  an  inch  in  dia¬ 
meter.  It  appears  under  two  forms. 
Miliary  or  grey  tubercles,  often  also  called 
grey  granulatious,  frequently  multiple, 
rarely  exceeding  the  size  of  a  pin’s  head, 
are  pearly,  semi-translucent  globules.  The 
yellow  or  crude  tubercle  is  produced  from 
the  former  by  a  process  of  fatty  degene¬ 
ration  commencing  in  the  centre,  while 
peripheral  growth  still  continuing  permits 
this  form  to  attain  the  dimensions  above 
mentioned.  Larger  masses,  usually  of 
more  irregular  form,  are  due  to  the  coales¬ 
cence  of  several  smaller  ones. 

Examined  under  a  power  of  200-300, 
the  grey  tubercle  is  found  to  consist  of  three 
zones  of  cells,  supported  by  a  delicate 
reticulum.  The  periphery,  which  is  with¬ 
out  any  definite  outside  or  inside  limit, 
consists  of  leucocytes  or  lymphoid  elements. 
These  are  occasionally  supported  by  a  ho¬ 
mogeneous  or  obscurely  fibrillated  network. 
Next,  is  a  layer  of  large  pellucid  cells  of  the 
epithelioid  type.  The  third  zone  consists 
of  giant-cells  usually  branched  ;  it  is  said 
that  these  branches  are  continuous  with  a 
fine  reticulum,  which  permeates  and  sup¬ 
ports  the  cells  of  the  second  zone.  In 
some  instances,  the  immediate  centre  is 
occupied  by  an  irregularly  granulated 
material,  probably  the  debris  of  one  or 
more  deceased  giant-cells.  In  all  this  there 
is,  be  it  observed,  no  distinctive  or  specific 
element ;  but  since  the  year  18G5,  when 
Villemin,  followed  by  Wilson  Eox,  Cohn- 
lieim,  Sanderson,  and  others,  produced 
artificial  tuberculosis  by  inoculation,  the 
possibly  infective  nature  of  the  disease  in 
the  human  subject  has  been  suspected. 
After  Pasteur’s  description  of  septic  and  of 
certain  pathogenic  micro-organisms,  many 


attempts  were  made  to  discover  a  like 
generator  of  tubercle,  but  all  more  or  less 
unsuccessfully  until,  in  1882,  Koch,  by 
using  a  specially  prepared  solution  of 
methylene-blue,  was  enabled  to  demonstrate 
the  existence,  within  the  giant-cells,  of  a 
living  organism  which  he  calls  bacillus 
tuberculosis.  This  organism  is  a  rod,  gene¬ 
rally  straight,  but  sometimes  slightly 
curved,  y^oobh  of  a  line  (2-6  mm.)  long,  and  in 
breadth  one-fiftli  or  one-sixtli  of  its  length 
— i.e.  about  ^^—th  of  a  line  broad.  Its 
chief  habitat  is  the  interior  of  the  giant- 
cells  and  the  interspaces  among  the  large 
epithelioid  cells  of  the  second  zone  of  tuber¬ 
cles  ;  its  movements,  if  any,  are  extremely 
sluggish. 

Course  and  Termination. — Verv  occa- 
sionally,  tubercle  undergoes  a  change  into 
an  imperfect  fibroid  tissue,  due  apparently 
to  an  exaggeration  of  the  reticulum  ;  and 
though,  even  when  thus  altered,  it  generally 
suffers  fatty  degeneration,  it  does  some¬ 
times  remain  as  a  hard  cicatrix-like  nodule. 
Also,  in  a  few  instances  calcification  takes 
place.  But  the  course  of  tubercle,  so  usual 
as  almost  to  deserve  the  term  normal,  is 
caseation  and  softening.  The  latter  is  com¬ 
monly  called  ‘  breaking  down.’  When  a 
grey  granulation  has  attained  a  certain 
size,  the  older  central  parts,  which  are  those 
farthest  removed  from  nutritive  sources, 
begin  to  soften  into  a  fatty,  irregularly 
granulated  material,  which  imparts  to  the 
hitherto  pearly  grey  nodule  a  yellowish 
opaque  colour  (yellow  or  crude  tubercle). 
Sometimes,  this  is  preceded  or  closely  ac¬ 
companied  throughout  the  nodule  by  casea¬ 
tion  ;  or,  after  the  central  parts  have  thus 
broken  down,  the  more  peripheral  portions 
may  become  caseous,  previous  to  yielding 
to  the  more  completely  destructive  process. 
The  resulting  mass  is  a  fatty  pultaceous 
semi-solid. 

As  these  degenerative  processes  ap¬ 
proach  or  reach  the  outer  zone  of  the 
growth,  so  does  the  neighbouring  tissue 
inflame.  Thus,  the  healthy  or  relatively 
healthy  surface  next  to  the  mass  of  disease 
suppurates,  and  there  is  an  attempt  to 
throw  off  the  tubercle  into  a  tube  or  hollow 
viscus  if  it  have  been  on  a  surface,  or  into 
a  cavity  of  new-formation  if  it  have  been 
parenchymatous.  In  the  former  case  a 
tuberculous  ulcer,  in  the  latter  a  tuber¬ 
culous  abscess  or  vomica  results,  the  floor 
or  the  lining  membrane  of  which  might  be 
(in  a  few  rare  instances  is)  healthy,  but 
that  the  softened  or  caseated  tubercle  has 
a  great  tendency  to  infiltrate  the  immediate 
neighbourhood,  or  to  induce  round  about 
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the  deposit  of  fresh  tubercular  matter,  in 
the  form  of  miliary  tubercle,  scattered  in 
the  tissue  surrounding  cavities  or  ulcers  of 
considerable  age.  Thus,  the  floor  or  walls 
of  such  excavations  very  generally  consist, 
in  part,  of  rapidly  forming  and  quickly 
retrograding  tubercular  matter,  which, 
continually  invading  more  and  more  tissue 
at  the  circumference  and  breaking  down  at 
the  centre,  constantly  enlarges  both  the 
area  of  tuberculous  deposit  and  of  ulcer 
or  abscess.  The  gravity  or  the  deadly 
nature  of  such  processes  depends  chiefly 
on  the  locality  of  its  occurrence  ;  but  not 
altogether  so,  for,  when  tubercle  has  gained 
a  habitat  in  some  part  of  the  body,  it  has 
a  tendency  to  spread  to  other  portions  by 
means  of  the  lymphatics  or  the  veins,  which 
may  carry  some  of  the  materies  morbi 
from  less  to  more  important  parts. 

Clinically,  tuberculosis  is  divided  into 
acute  and  chronic ;  the  former  is  often 
widely  spread — that  is,  a  number  of  different 
organs  become  simultaneously  or  in  very 
rapid  succession  infested  with  tubercles, 
which,  if  the  patient  survive  long  enough, 
quickly  break  down. 

Acute  general  tuberculosis ,  or  tubercles, 
may  attack  with  almost  equal  rapidity  one 
organ  only,  or  at  least  so  predominantly 
that  the  affection  of  any  other  viscus  is 
quite  secondary,  both  in  sequence  and  im¬ 
portance — acute  'pulmonary  or  acute  hepa¬ 
tic ,  or  otherwise  specified  tuberculosis. 

Occasionally  an  organ,  unessential  to 
life,  may  be  suffering  for  months  from 
chronic  or  subacute  tuberculosis,  when 
some  more  important  part,  as,  for  instance, 
the  lungs,  the  cerebral  meninges,  or  the 
brain  itself,  may  become  rapidly  involved, 
death  very  quickly  resulting — acute  second¬ 
ary  invasion  or  infection  of  tubercle. 

Local  tuberculosis  is,  as  a  general  rule, 
chronic.  It  may  affect  internal  organs, 
as  the  lung,  liver,  brain,  kidneys,  or  it 
may  attack  the  lymphatic  glands  primarily, 
skin  (lupus),  Peyer’s  and  the  solitary  intes¬ 
tinal  glands,  the  tonsils,  the  adenoid  tissues 
at  the  back  of  the  pharynx,  the  bladder, 
prostate,  and  ureters ;  also,  as  is  generally 
believed,  the  synovial  membranes  of  joints 
and  the  bones.  (On  the  tuberculosis  of 
these  two  latter  more  will  be  said  in  the 
sequel.)  The  ovaries,  the  mammse,  the 
thyroid,  and  the  muscles  (voluntary),  are 
singularly,  but  not  entirely,  exempt.  Where- 
ever  it  may  arise,  tubercle  goes  through 
the  phases  above  described,  unless  its  mere 
presence  in  some  organ  of  great  vital  im¬ 
portance  excite  fatal  irritation  or  inflam¬ 
mation. 


Etiology. — The  course  of  tuberculosis, 
especially  as  exemplified  in  phthisis,  gave 
rise  many  years  ago  to  the  opinion  that 
it  was  in  many  instances  of  an  infective 
character.  The  discovery  by  Koch  of  the 
bacillus  tuberculosis,  which,  after  eight 
generations  of  jmre  cultivation,  diffused  in 
distilled  water  and  injected  into  animal 
tissues,  can  produce  both  local  and  general 
tuberculosis,  has  rendered  that  opinion  still 
more  prevalent  ;  while  more  recent  ex¬ 
periments,  carried  out  with  all  the  precau¬ 
tions  now  known  to  be  necessary,  have 
negatived  former  results,  which  seemed  to 
show  that  indifferent  substances,  such  as 
glass-beads,  setons,  &c.,  introduced  into, 
and  left  a  certain  time  within  the  body, 
resulted  in  the  production  of  tubercles. 
Furthermore,  animals  made  to  inhale  tuber¬ 
cular  matter  diffused  in  their  atmosphere 
as  spray,  develop  tubercle,  chiefly  of  the 
lung.  So  stringent  do  these  facts  appear  to 
many  minds,  that  they  consider  inevitable 
the  conclusion  that  tubercle  is  due  to  in¬ 
fection  by  bacillus  tuberculosis,  and  that  it 
can  arise  in  no  other  way.  As,  however, 
in  the  human  subject,  entrance  of  tubercle 
by  inoculation  or  infection  through  the  skin 
is  unknown,  it  is  by  such  believers  assumed 
that  the  tubercle  bacillus  always  finds  its 
entry  in  man  by  way  of  the  lungs  or  of 
the  alimentary  canal ;  in  the  former  case 
by  breathing  the  same  air  as  phthisical 
patients,  in  the  latter  by  eating  meat  infected 
by  the  very  common  bovine  tuberculosis. 
They  point  out  that  such  bacillus,  if  it 
survive,  need  not  of  necessity  find  its  ulti¬ 
mate  lodgment  at  the  point  it  first  strikes, 
but  that,  taken  up  by  the  blood  or  lymph, 
it  may  pass  with  either  circulation  to  the 
next  most  vulnerable  point,  such  as  a  lym¬ 
phatic  gland,  a  serous  membrane,  or  some 
not  quite  healthy  viscus.  They  furthermore 
affirm  that  everyone  exposed  to  the  above 
sources  of  infection  does  not  of  necessity 
become  tuberculous,  because  the  bacillus 
seems  incapable,  or  capable  only  with  ex¬ 
treme  difficulty,  of  thriving  on  or  in  healthy 
tissues,  but  that  the  soil  must  be  to  a  cer¬ 
tain  extent  prepared  by  some  morbid  con¬ 
dition,  the  chief  of  which  is  a  low  or 
chronic  inflammation,  or  perhaps  that  state 
of  ill-nutrition  of  the  tissues  which  forms 
the  definition  of  scrofula.  See  Scrofula. 

But  it  must  also  be  stated  that  many 
pathologists  hesitate  to  accept  this  theory, 
being  perhaps  put  somewhat  on  their  guard 
by  its  very  ease  and  apparent  simplicity,  as 
well  as  by  the  fashion  of  the  hour  to  find 
bacilli  in  so  many  morbid  processes.  They 
point  to  the  fact  that  the  diseases  known  to 
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be  connected  with  the  development  of  living 
germs,  such  as  pygemia,  splenic  fever,  &c., 
run  a  course  much  more  acute,  and  in  other 
ways  differing  from  local  tuberculosis  ;  that 
most  tubercles,  in  parts  having  no  access 
to  the  outward  air,  show  a  great  paucity  of 
bacilli,  and  in  many  those  organisms  are 
not  discoverable  at  all ;  that  there  is  much 
difficulty  in  accounting  for  the  existence  of 
a  bacillus  in  healthy  animal  fluids  while 
travelling  from  the  first  spot  of  implanta¬ 
tion  to,  let  us  say,  the  cerebral  meninges  ; 
that  the  acknowledged  necessity  for  some 
antecedent  morbid  process  to  prepare  a 
locus  vivendi  for  the  bacillus,  into  which, 
by  means  of  such  navigation,  it  may  find 
its  way,  is  not  easy  to  accept ;  also,  that 
many  facts  of  heredity  are  not  reconcilable 
with  the  dogma  that  tuberculosis  can  only 
be  produced  by  reception,  from  without,  of  a 
contagium  vivum. 

The  writer  thinks  it  best  to  place  these 
arguments  on  either  side  in  juxtaposition, 
without  himself  offering  any  opinion,  but, 
nevertheless,  must  say  a  few  words  on  a 
prevalent  tendency  to  confuse  scrofulous 
with  tuberculous  inflammation.  The  two 
things  are  distinct.  Irritation  of  teething 
or  of  a  slight  scalp -eruption  may  produce  a 
lymphadenitis  of  the  neck,  which,  lasting  a 
long  time,  becomes  evidently  scrofulous,  but 
which  may  subside,  or  which  may  become 
the  site  of  tubercle,  but  is  not,  until  so  in¬ 
fected,  tuberculous.  So  also  a  joint  or  a 
bone  may,  after  some  slight  injury,  as¬ 
sume  a  scrofulous  inflammation.  The  tis¬ 
sues  are  rendered  no  doubt  fit  for,  but  may 
never  receive,  tubercle,  and  until  they  do 
so  the  inflammation  is  strumous,  not  tuber¬ 
culous.  When  they  do  so  the  condition  is 
tubercle,  not  of  a  bone  or  of  a  synovial 
membrane,  but  of  an  inflammatory  product. 
The  nodules,  named  bv  Rindfleisch  ‘  new 
lymphatic  follicles  ’  (see  Scrofula),  have 
often  been  mistaken  for  tubercles.  When 
either  the  grey  granulation  or  the  tubercle 
bacillus  has  been  found  in  such  a  tissue, 
still  nearly  healthy  or  only  very  recently 
diseased,  and  not  until  then,  will  primary 
tuberculosis  of  those  parts  be  established. 

The  treatment  of  tubercle  depends  in 
very  great  part  on  its  situation.  Tubercle 
of  the  viscera  in  the  three  great  cavities 
belongs  to  the  physician.  Tubercle  of  the 
throat,  lymphatic  glands,  of  the  prostate  and 
bladder,  is  described  under  their  respective 
headings.  General  directions  for  treatment 
can  include  little  but  management  of  a  dia¬ 
thesis,  and  is  identical,  or  nearly  so,  with 
that  of  scrofula,  save  that  residence  in  suffi¬ 
ciently  warm,  dry,  and  above  all,  equable 


climates,  is  of  the  highest  value.  High  alti¬ 
tudes  are  also  greatly  advocated,  and  next 
in  efficacy  is  sea  air.  Whatever  may  be  be¬ 
lieved  concerning  the  bacillus  tuberculosis, 
there  is,  at  all  events,  sufficient  probability 
in  the  hypothesis  and  the  alleged  discovery, 
to  render  imperative  that  we  carefully  avoid 
exposing  predisposed  persons  to  the  emana¬ 
tions  of  phthisis  or  of  other  tubercular  dis¬ 
eases.  We  may  even  go  further,  and  se¬ 
questrate  such  individuals — especially  if  for 
family  reasons  the  life  be  valuable — from 
any  prolonged  contact  with  tuberculous 
persons. 

The  possible  spread  of  tubercle  from 
some  less  important  part  to  a  vital  organ 
calls  forth  the  question  of  early  removal, 
when  feasible,  of  all  tuberculous  parts.  The 
subject  is  too  recent  to  be  discussed;  it  can 
only  be  suggested  here  as  a  surgical  problem 
of  the  immediate  future. 

Richard  Earwell. 

TUBERCULOSIS,  Surgical.  —  Local 

surgical  disease,  characterised  pathologically 
by  the  presence  of  tubercle  in  any  of  its 
forms,  the  clinical  course  of  which  coincides 
with  the  morbid  changes  known  to  occur  in 
tubercular  deposits. 

The  subjects  of  scrofula  and  tubercle 
have  been  treated  of  under  their  respective 
headings ;  this  article  is  intended  to  serve 
as  a  brief  exposition  of  the  views  on 
local  tuberculosis  which  the  labours  of 
German  pathologists,  especially  Volkmann 
and  Konig,  have  done  so  much  to  generalise. 
A  lengthened  general  introduction  to  the 
local  affections  treated  of  below  would 
therefore  be  superfluous,  but  it  is  necessary 
to  make  a  few  remarks  on  the  connection 
of  surgical  tuberculosis  with  scrofula,  the 
etiological  importance  of  trauma  and  in¬ 
flammation,  and  the  relation  of  local  to 
general  tuberculosis. 

Volkmann  suggests  that  the  tubercular 
nature  of  an  affection  is  indubitable  when 
(1)  inoculation  gives  positive  results,  (2) 
the  bacillus  tuberculosis  is  demonstrable, 
and  (3)  the  tissues  exhibit  the  typical  struc¬ 
ture.  These  three  confirmatory  conditions 
are,  however,  not  to  be  looked  for  in  every 
case,  since  inoculation  sometimes  fails 
from  accident,  or  incapacity  for  infection  of 
the  animal  chosen ;  (2)  the  bacilli  are  in 
some  cases,  in  chronic  ones  especially,  very 
limited  in  number  ;  and  (3)  in  some  acutely 
progressing  cases  the  structure  is  not  cha¬ 
racteristic,  although  the  bacilli  may  be 
abundant.  Under  these  circumstances,  two 
of  the  conditions  should  suffice,  especial  pro¬ 
minence  being  given  to  the  inoculation  test. 
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All  recent  investigations  tend  to  sup¬ 
port  the  infectious  nature  of  tubercular  pro¬ 
cesses,  and,  moreover,  to  strengthen  the  de¬ 
pendence  of  this  property  on  the  bacillus 
of  Koch.  Considering  the  wide  distribution 
of  the  infecting  organism,  it  is  necessary  to 
endeavour  to  gain  some  notion  of  the  reason 
why  some  of  those  exposed  to  infection 
suffer  from  tubercular  diseases  while  others 
go  free.  In  the  present  state  of  knowledge, 
this  is  explicable  only  on  the  supposition 
that  healthy  vital  tissue  is  an  unfit  nidus 
for  the  development  of  the  virus.  Some 
change  must  occur  before  the  organism 
can  develop  itself,  and  induce  the  cha¬ 
racteristic  process  and  appearances  due  to 
its  presence.  The  condition  most  favour¬ 
able  to  this  development  is  a  local  or  general 
depression  of  the  vital  processes,  leading  to 
inflammatory  changes,  and  it  is  here  that 
the  connecting  link  between  scrofula  and 
tubercle  has  been  sought.  The  scrofulous 
diathesis  has  been  said  to  consist  in  a  ten¬ 
dency  to  processes,  essentially  of  an  inflam¬ 
matory  type,  marked  by  the  characteristics 
of  chronicity,  a  tendency  to  the  develop¬ 
ment  of  granulation-tissue  and  to  caseation. 
Thus,  under  the  head  of  scrofula  are  de¬ 
scribed  characteristics  both  of  a  general 
diathesis  and  of  local  affections.  Attempts 
have  been  made  to  explain  the  peculiarities 
of  the  inflammations  occurring  by  special 
structural  arrangements,  which  find  men¬ 
tion  in  the  article  on  Scrofula. 

When  we  endeavour,  however,  to  sepa¬ 
rate  the  local  processes  due  to  scrofula  and 
tuberculosis  respectively,  we  find  ourselves 
landed  amongst  innumerable  difficulties. 
Most  pathologists  will,  no  doubt,  admit  that 
the  majority  of  such  processes  belong  to  the 
province  of  tubercle  ;  indeed,  in  some  organs 
— notably  the  testis — the  name  tubercular 
testis  is  rapidly  superseding,  if  it  has  not 
already  altogether  done  so,  that  of  scrofu¬ 
lous  testis.  Again,  in  the  case  of  so-called 
scrofulous  glands,  authors  (Allbutt  and 
Teale)  who  do  not  call  them  tubercular, 
allow  their  capacity  to  produce  tubercular 
disease  on  inoculation.  The  writer  thinks 
it  will  not  be  long  before  this  change  in 
terminology  occurs  in  most  other  so-called 
scrofulous  diseases.  Are  we  then  to  regard 
scrofulous  and  tubercular  diseases  as  iden¬ 
tical  ?  Here  we  are  met  by  the  difficulty, 
well  put  by  Volkmann,  that  a  healthy 
blooming  individual  may  present  all  the 
general  characteristics  of  the  scrofulous 
diathesis,  but  no  local  affection  as  evidence 
of  tubercle.  It  would  seem  best,  then,  to 
restrict  the  term  scrofulous  as  indicating 
a  diathesis  characterised  by  the  personal 


peculiarities  described  in  the  article  on 
Scrofula,  and,  while  not  denying  the  pos¬ 
sibility  of  simple  inflammations  in  scrofulous 
subjects,  to  refer  all  those  inflammations 
which  have  been  described,  as  undergoing 
the  changes  already  mentioned — changes 
ordinarily  occurring  in  tubercle — to  the 
category  of  tuberculosis. 

Traumatism,  as  a  causative  agency,  finds 
an  explanation  in  the  induction  of  a  prece¬ 
dent  inflammation.  The  slightness  of  the 
violence  exerted,  often  noted,  is  perhaps  of 
importance  as  not  occasioning  a  very  acute 
process,  a  condition  unsuited  to  the  de¬ 
velopment  of  the  organism  (Volkmann). 
Allied  to  trauma  as  a  cause,  is  overuse  of  a 
part,  as  exampled  in  tubercular  disease  of 
a  joint,  freely  used  from  its  position  and 
the  occupation  of  the  patient — e.g.  elbow 
in  a  mason.  The  ultimate  tubercular 
nature  of  many  joint  cases,  commencing 
during  the  course  of  an  acute  exanthem, 
may  perhaps  be  similarly  explained ;  the 
inflammatory  infiltration  offering  a  suitable 
nidus  or  locus  minoris  resistantice. 

Another  point  of  extreme  importance, 
from  a  prognostic  point  of  view,  is  the  pos¬ 
sibility  of  these  local  affections  acting  as 
infecting  centres  for  the  production  of  a 
general  tuberculosis.  The  mode  by  which 
the  primary  infection  occurs,  as  far  as  our 
knowledge  will  allow  us  to  presume,  is 
commonly  from  the  alimentary  or  respira¬ 
tory  tracts,  possibly,  in  rare  cases,  from  a 
broken  cutaneous  surface.  A  primary  in¬ 
fection  having  taken  place,  the  modes  of 
extension  or  generalisation  may  be  shortly 
enumerated,  as  a  consideration  of  these 
gives  some  indications  as  to  surgical  treat¬ 
ment,  and  also  explains  the  comparatively 
good  prognosis  in  cases  of  external  tuber¬ 
culosis.  They  are — 

1.  By  wide  extension  of  the  original  de¬ 
posit  in  the  surrounding  tissue,  or  direct 
extension  along  mucous  or  serous  surfaces. 

2.  By  extension  through  the  lymphatic 
system,  such  extension  being  usually  limited 
by  the  lymphatic  glands.  If  the  tubercu¬ 
losis  spread  beyond  these  it  may  reach  the 
thoracic  duct  (Ponfick),  and  so  the  virus 
may  be  poured  directly  into  the  general 
circulation.  Volkmann  remarks  that  the 
function  of  the  lymphatic  glands  as  stop- 
gates,  or  even  possibly  destroyers  of  the 
poison,  has  not  yet  been  sufficiently  recog¬ 
nised. 

3.  Infection  of  a  serous  sac,  either  by 
direct  extension,  or  by  rupture  of  a  neigh¬ 
bouring  suppurating  or  caseating  deposit. 
The  danger  in  the  latter  case  depends  on 
the  size  of  the  sac,  its  lymphatic  connec- 
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tions,  and  possible  lining  with  granulations, 
— forming  a  barrier  against  further  diffusion. 

4.  The  entrance  of  tubercular  matter 
into  canals  or  cavities  lined  with  mucous 
membrane,  where  stagnation  is  possible 
or  actual  length  renders  long  contact  in¬ 
evitable. 

5.  Entrance  of  tubercular  matter  into 
veins  by  extension,  or  rupture  of  neigh¬ 
bouring  deposits  (Weigert) ;  or  by  septic 
changes  in  tubercular  wounds,  leading  to 
breaking  down  and  distribution  of  the 
venous  thrombi  (Konig). 

Consideration  of  these  modes  of  exten¬ 
sion  explains  the  comparatively  favourable 
position  of  a  patient  suffering  from  tuber¬ 
culosis  of  the  skin,  bones,  joints,  or  glands; 
for,  in  addition  to  the  fact  that  the  affected 
organs  are  less  important  in  the  vital 
economy,  the  danger  of  generalisation  from 
them  is  manifestly  less  than  in  tuberculosis 
of  the  respiratory,  alimentary,  or  genito¬ 
urinary  tracts.  As  to  the  frequency  with 
which  general  or  secondary  infection 
occurs,  it  is  difficult  to  speak  with  cer¬ 
tainty  ;  but  in  relation  to  this  subject,  a 
point  much  insisted  on  by  Volkmann  is  of 
great  importance — viz.  that  in  many  cases 
the  primary  deposits  are  multiple,  although 
only  one  causes  appreciable  symptoms.  A 
familiar  instance  in  support  of  this  is  the 
multiple  nature  of  the  lesions  in  tubercular 
dactylitis.  That  a  large  number  of  cases 
die  of  tubercular  phthisis  was  long  ago 
pointed  out  by  Billroth,  and  has  since  been 
confirmed  by  many  authorities,  but  it  is 
not  possible  to  give  any  reliable  percentage 
of  cases  in  which  the  pulmonary  disease 
was  evidently  secondary.  A  certain  num¬ 
ber  of  cases,  particularly  of  tuberculosis  of 
joints,  die  of  acute  general  tuberculosis  ;  but 
here  a  point  emphasized  by  Konig  must  be 
regarded  with  attention — namely,  that  in  all 
the  instances  in  which  this  occurred  among 
his  cases,  the  patient  had  been  recently 
operated  on,  and  the  wound  had  become 
septic.  The  writer  has  seen  similar  cases. 
These  considerations,  therefore,  would 
seem  opposed  to  the  theory  of  removing  a 
local  infecting  centre  as  a  general  rule,  ex¬ 
cept  in  such  a  case  as  the  testis,  where  re¬ 
moval  may  prevent  direct  extension,  by 
continuity  of  surface,  through  so  important 
a  tract  as  the  genito -urinary. 

As  has  been  already  pointed  out,  the 
danger  of  general  infection  is  not  great, 
and  when  the  disease  is  limited  to  external 
parts,  the  interference  with  the  vital  func¬ 
tions  is  not  sufficient  to  make  the  outlook 
a  correspondingly  bad  one  to  that  in  cases 
where  internal  organs  are  affected.  The 


local  prognosis  is  of  more  importance  ;  and 
here  it  may  be  broadly  stated  that  com¬ 
plete  removal  ensures  local  cure,  but  the 
possible  presence  of  other  deposits  may 
prevent  the  cure  from  being  complete.  A 
number  of  secondary  considerations  will 
affect  the  question — as  the  surroundings  of 
the  patient,  the  extent  of  the  disease,  and 
the  general  condition ;  the  nature  of  the 
process  as  to  its  tendency  to  granulation, 
caseation,  or  suppuration  ;  the  age — youth, 
as  in  other  diseases,  being  on  the  patient’s 
side,  and  markedly  so  both  in  the  possibility 
of  spontaneous  cure,  less  rapid  destruction, 
and  in  the  relative  infrequency  of  con¬ 
comitant  pulmonary  phthisis.  Lastly,  as  to 
spontaneous  cure  :  under  favourable  circum¬ 
stances  this  is  always  possible,  but,  as  in  all 
other  diseases  of  a  similar  nature,  recur¬ 
rences  may  readily  take  place  from  fresh 
activity  of  the  process  in  and  around  the 
latent  deposit. 

Tubercular  Disease  of  Bone. — The 
deposit  of  tubercle  in  bone  may  form  a 
part  of  an  acute  general  miliary  tuber¬ 
culosis,  or  it  may  be  a  distinct  local  affec¬ 
tion.  In  the  latter  case  it  may  of  course 
serve  as  an  infecting  centre,  but  more  com¬ 
monly  its  prejudicial  consequences  are  the 
result  of  direct  extension. 

Miliary  tuberculosis  of  bone,  as  a  part 
of  an  acute  general  condition,  may  be  dis¬ 
missed  with  mere  mention,  since  it  is  un¬ 
common  and  devoid  of  clinical  interest. 
Recognition  of  the  frequency  of  local  tuber¬ 
culosis  amongst  chronic  bone -affections  is, 
however,  perhaps  the  most  important  result 
of  recent  investigation  of  tubercle  from  a 
surgical  standpoint.  The  disease  is  charac¬ 
terised  by  definite  appearances,  situation, 
and  course  of  extension,  which  allow  a 
fixed  boundary  to  be  placed  between  it  and 
other  forms  of  bone-affection,  such  as  acute 
infectious  osteomyelitis,  simple  chronic  in¬ 
flammations,  or  those  due  to  syphilis.  Sub¬ 
sequent  description  will,  however,  identify 
the  affection  more  or  less  completely  with 
that  often  spoken  of  as  scrofulous. 

Situation. — No  bones  or  parts  of  bones 
are  exempt  from  the  possibility  of  tuber¬ 
cular  disease,  but  the  special  seat  of  pre¬ 
dilection  is  the  cancellous  structure  of  the 
articular  ends  of  the  long  bones  and  of  the 
short  bones.  Deposits  are  common  in 
the  bodies  of  the  vertebrae,  the  os  calcis,  the 
olecranon,  the  condyles  of  the  humerus, 
and  the  neck  and  internal  condyle  of  the 
femur.  Observation  tends  to  free  the  head 
of  the  tibia  from  the  unenviable  distinction 
of  being  the  head- quarters  of  this  disease. 
The  shafts  of  the  long  bones  and  the  flat 
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holies  may  be  affected,  tlie  most  typical 
examples  of  the  former  occurrence  being 
met  with  in  tubercular  dactylitis ;  while 
deposits  are  common  in  the  acetabulum, 
and  far  from  rare  in  the  glenoid  cavity  of 
the  scapula  and  the  skull. 

Appearances.  —  The  morbid  processes 
vary  according  to  the  structure  of  the  bone 
affected,  and  will  be  considered  here  first 
as  they  are  met  with  in  cancellous,  then  in 
compact  bone. 

Localised  Tubercular  Ostitis. — In  can¬ 
cellous  bone  the  disease  commences  as  an 
ostitis  affecting  limited  areas,  which  may 
vary  in  extent  from  the  dimensions  of  a  1 
pea  to  that  of  a  hazel-nut.  The  deposits 
may  be  single  or  multiple  ;  in  the  latter 
case  two  or  more  may  coalesce  by  exten¬ 
sion.  The  process  is  primarily  rarefying 
in  character,  the  bony  trabeculse  being 
thinned  by  absorption  of  the  walls  of  the 
Haversian  canals,  soft  granulation-tissue, 
containing  histologically  perfect  reticular 
tubercle,  taking  the  place  of  the  harder 
element.  The  ultimate  termination  may  j 
vary  considerably  :  the  bone-tissue  may  be 
converted  into  a  mass  of  granulations 
without  suppuration  (caries  sicca)  ;  the  pro¬ 
cess  may  proceed  irregularly,  small  islets  of 
bone  being  cut  off  and  necrosing  (caries 
necrotica)  ;  a  sequestrum  of  some  size  may 
be  formed,  or  caseation  or  suppuration 
may  occur.  In  the  case  of  the  caries 
assuming  the  dry  form,  secondary  ossifica¬ 
tion  and  sclerosis  may  occur  ;  if  caseation 
or  suppuration  supervene,  the  area  may 
become  encapsuled  by  a  layer  of  sclerosed 
bone. 

In  the  majority  of  cases  progressive 
changes  occur,  the  tendency  being  to  ex¬ 
tend  peripherally — in  the  joint  ends  pre¬ 
ferably  towards  the  articular  cavity — the 
cartilage  being  undermined  and  perforated 
by  the  granulations.  Perforation  may,  how¬ 
ever,  take  place  beyond  the  articular  mar¬ 
gin,  in  rare  and  favourable  cases  even 
beyond  the  attachment  of  the  joint-capsule. 
The  two  latter  occurrences  are  the  less  fre¬ 
quent,  from  the  fact  that  extension  towards 
the  compact  tissue  is  usually  accompanied 
by  subperiosteal  bone-formation,  which 
renders  perforation  a  slower  and  more 
difficult  process.  They  are  of  radical  im¬ 
portance  with  regard  to  the  possible  im¬ 
plication  of  the  joint,  and  the  limited 
or  diffuse  nature  of  the  local  joint-affection. 
This  subperiosteal  bone-formation  accounts 
for  the  actual  enlargement  of  the  bone-ends 
occasionally  met  with.  Prior  to  perfora¬ 
tion,  and  even  when  that  has  occurred,  a 
satisfactory  view  of  the  affected  area  can 


only  be  obtained  by  section  of  the  bone- 
end.  The  appearance  will  then  vary 
according  to  the  special  form  the  process 
has  assumed. 

Circular  defects  or  burrowing  tracks 
may  be  met  with,  either  single  or  multiple ; 
in  the  case  of  dry  caries,  often  the  latter  ; 
these  may  be  situated  near  the  centre  or 
peripherally.  In  recent  cases  they  may 
consist  of  soft  grey  or  reddish-grey  granu¬ 
lation-tissue,  often  with  evident  tubercles 
at  the  periphery,  and  surrounded  by  an 
area  of  hj^peraemic  bone.  If  caseation 
has  occurred,  the  tint  will  be  yellower,  and, 
when  the  granulations  have  been  cleared 
out,  in  recent  cases  the  walls  will  be 
softened,  in  old  cases  more  or  less  sclerosed. 
In  all  cases,  molecules  of  bone  exist  in  the 
granulations  ;  in  caries  necrotica,  palpable 
sequestra  are  present ;  in  other  instances, 
the  whole  of  the  centre  of  the  area  origin¬ 
ally  affected  forms  a  sequestrum  permeated 
with  tubercular  granulations,  and  lying  in 
a  cavity  lined  with  similar  tissue  more 
or  less  firmly  connected  thereby  to  the 
sclerosed  wall  or  surrounding  bone.  In 
other  cases  the  cavity  will  contain  broken- 
down  caseous  material  and  pus.  If  the 
process  has  extended  directly  down  to  the 
cartilage,  the  latter  will  be  more  or  less  ex¬ 
tensively  detached,  perhaps  perforated  ;  if 
perforation  has  occurred  beyond  an  articular 
margin,  more  or  less  irregular  disposed 
periosteal  bone  will  surround  it.  In  rare 
cases,  the  bone  may  be  secondarily  affected 
by  extension  of  the  tubercular  process  from 
the  soft  parts,  as  seen  in  cases  of  lupus 
of  the  face  extending  down  to  the  bones. 
"Where  the  affection  of  the  bone  is  recent, 
tubercles  may  be  found  deposited  in  the 
marrow  of  the  cancelli,  without  any  change 
in  the  trabeculae  (Volkmann). 

Besides  the  forms  of  necrosis  already 
adverted  to,  a  third  occurs.  Here,  a  consi¬ 
derable  area  necroses  as  a  result  of  a  some¬ 
what  more  acute  tubercular  infiltration. 
Tnis  may  occur  in  the  pelvis,  ribs,  skull,  or 
notably  in  the  articular  ends.  When  met 
with  in  the  articular  ends,  the  sequestra 
are  often  of  a  typical  wedge  shape  (suggest¬ 
ing  to  Konig  a  possible  embolic  origin,  the 
whole  area  becoming  infected  by  bacilli 
spreading  from  the  original  embolus  into  the 
arterioles),  of  a  yellow  colour,  permeated 
by  tubercular  granulations,  and  separated 
from  the  surrounding  healthy  bone  by  a 
layer  of  tubercular  granulations  to  which 
they  are  attached,  and  which  preserve  the 
bone  from  wider  affection.  In  the  skull 
and  pelvis  they  are  irregular  in  outline  ;  in 
|  the  case  of  the  former,  the  sequestra  are 
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similar  in  character,  but  are  peculiar  in 
affecting  both  tables  of  the  skull  to  an  equal 
extent. 

Diffuse  Tubercular  Osteomyelitis . — 
This  is  a  much  less  common  and  more 
serious  disease  than  that  above  described. 
The  tubercular  infiltration  may  affect  the 
whole  medullary  cavity.  It  usually  com¬ 
mences  at  a  cancellous  end,  but,  deviating 
from  the  common  course,  extends  centrally. 
The  medullary  cavity  becomes  filled  with 
soft,  breaking- down,  tubercular  granula¬ 
tions  ;  the  compact  tissue  is  much  thinned. 
Local  prognosis  in  these  cases  is  very 
bad. 

Tuberculosis  of  the  Shafts  of  the 
Long  Bones. —  This  affection,  implicating 
the  compact  tissue  from  the  first,  is  less 
common  than  the  form  first  described.  The 
disease  is  commonest  in  the  metacarpal 
and  metatarsal  bones  and  their  phalanges  ; 
more  rarely  it  occurs  in  the  femur  and 
tibia.  It  is  a  disease  of  childhood, 
characterised  by  chronic  enlargement  of 
the  bones,  due  to  the  following  process. 
Deposition  of  tubercle  takes  place  both  in 
the  medullary  cavity  and  periosteum  ;  this 
leads  to  the  development  of  granulation- 
tissue  in  the  canal,  and  of  irregular  spongy 
nodes  containing  tubercle  beneath  the 
periosteum.  The  true  compact  tissue  is 
gradually  thinned,  while,  later,  a  layer  of 
hard  bone  is  sometimes  developed  beneath 
the  periosteum  on  the  surface  of  the  osteo- 
phytic  nodes.  The  process  sometimes  sub¬ 
sides  spontaneously,  and  subsequent  ab¬ 
sorption  of  the  new  bone  removes  all  trace 
of  its  occurrence ;  more  commonly,  how¬ 
ever,  considerable  shortening  remains  from 
arrest  of  growth. 

Effects  of  Bone  -  Tuberculosis. —  The 
extreme  importance  of  the  process  is  derived 
from  the  formidable  nature  of  the  compli¬ 
cations  due  to  extension.  Here  we  find  the 
origin  of  an  overwhelming  percentage  of 
the  cases  of  joint-tuberculosis  ;  while  bones 
bordering  on  the  large  cavities  may,  when 
so  affected,  lead,  by  extension  of  the  pro¬ 
cess,  to  meningitis,  pleurisy,  or  peritonitis, 
with  all  the  attendant  dangers  of  infecting 
a  large  lymphatic  sac.  No  more  fertile 
source  exists  of  cold  abscesses,  especially 
in  their  most  formidable  form — the  spinal 
abscesses  ;  and,  lastly,  no  disease  of  bone  so 
commonly  leads  to  lasting  deformity  from 
loss  of  substance,  as  is  met  with  in  spinal 
caries  and  pathological  displacements  of 
joints. 

Signs  of  Tubercular  Disease  of  Bone. 
These  are  chronic  in  nature,  often  most 
insidious  ;  in  many  cases  the  first  sign  met 


with  is  due  to  some  complication.  An  im¬ 
portant  early  symptom  is  pain,  which  may 
be  characterised  by  the  deep  boring  cha¬ 
racter  and  nocturnal  exacerbation  common 
in  central  bone-cases,  but  this  may  be  ab¬ 
sent.  Later,  local  thickening  and  tender¬ 
ness,  followed  by  oedema,  redness,  and  sup¬ 
puration,  may  occur ;  the  suppuration  may 
sometimes  be  superficial,  but  is  generally 
in  direct  communication  with  the  osseous 
deposit.  When  the  suppuration  has  pointed, 
a  chronic  fistula  is  usually  established, 
lined  with  tubercular  granulations,  dis¬ 
charging  thin  unhealthy  pus.  On  probing, 
the  sensation  will  vary  with  the  form  of 
caries  present ;  the  commonest  result  is  to 
feel  the  bone  covered  with  granulations, 
and  often  small  sequestra,  giving  a  gritty 
feeling,  may  be  embedded  in  these.  Such 
fist uke  are  extremely  chronic,  and  rarely 
heal  without  treatment. 

In  many  cases,  however,  where  the 
joint-ends  are  affected,  joint-symptoms,  as 
local  tenderness  or  pain  on  some  particular 
movement,  with  more  or  less  effusion,  are 
often  the  first  signs ;  such  synovitis  at  an 
early  stage  is  often  simple,  thus  differing 
widely  from  that  met  with  when  per¬ 
foration  has  occurred,  and  when  a  well- 
marked  joint -tuberculosis  is  the  result. 
In  disease  of  the  vertebral  bodies,  neu¬ 
ralgic  pain,  deformity,  or  abscess  may  be 
the  first  sign,  and  abscess  or  neuralgia  may 
be  the  first  signs  of  pelvic  disease.  Tuber¬ 
cular  necrosis  of  the  vault  of  the  skull 
is  most  common  in  the  frontal  and  parietal 
bones  ;  it  may  be  heralded  by  cerebral  symp¬ 
toms  from  pressure  due  to  inflammatory 
effusion  within  the  skull ;  in  other  cases  a 
large,  lax,  cold  abscess  forms.  Necrosis  of 
a  rib,  again,  is  often  first  evidenced  by 
abscess  or  empyema.  In  the  case  of  the 
long  bones,  increased  epiphysial  growth 
may  result  from  the  abnormal  vascularity, 
or,  later,  dislocations  may  occur  from  actual 
loss  of  substance. 

In  tubercular  dactylitis,  a  chronic  fusi¬ 
form  enlargement  of  a  metacarpal  or  meta¬ 
tarsal  bone  or  phalanx  may  take  place, 
often  without  pain.  Several  bones  are  often 
implicated.  The  disease  may,  after  a  time, 
recede,  leaving  slight  evidence  of  its  occur¬ 
rence,  but,  usually,  arrest  of  growth  leaves 
permanent  shortening  in  cases  of  recovery. 
If  it  progress,  the  skin  and  surrounding 
tendon-sheaths  become  implicated,  redden¬ 
ing  occurs  and  suppuration ;  the  disease 
often  leads  to  spontaneous  fracture.  A 
marked  characteristic  is  the  limitation  of 
the  disease  to  the  diaphysis.  Its  occurrence 
is  limited  to  childhood. 
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Diagnosis. — The  presence  of  tubercle  in 
other  organs,  a  tubercular  history,  or  the 
special  personal  characters  are  often  of 
value.  The  less  acute  nature  of  the  process, 
and  its  tendency  to  spread  in  the  direc¬ 
tion  of  the  epiphysis  (dactylitis  excepted), 
contrast  strongly  with  the  extremely  acute 
invasion  and  tendency  to  spread  in  the 
diaphysis,  characterising  acute  osteomye¬ 
litis.  In  the  later  stages,  the  different 
character  of  the  sequestrum,  its  yellow 
colour  and  permeation  with  granulations, 
contrast  quite  as  markedly  with  the  hard 
white  sequestrum  of  osteomyelitis.  In  the 
case  of  more  chronic  simple  ostitis  or 
caries  the  diagnosis  is  more  difficult,  and 
must  depend  on  the  general  aspects  of  the 
case  and  a  microscopical  examination. 
The  history,  and  the  result  of  treatment, 
should  settle  the  question  of  syphilis  in  any 
given  case ;  hut  difficulty  may  arise  in 
some  cases  of  dactylitis  and  necrosis — in  the 
latter,  the  tendency  to  sclerosis  in  syphilitic 
affections  should  be  borne  in  mind. 

Prognosis. — This  depends  greatly  on  the 
situation  of  the  disease,  and  the  direction 
in  which  extension  may  have  taken  place, 
greatly  also  on  the  dry  or  suppurating  cha¬ 
racter  of  the  original  deposit,  which  will 
impress  a  corresponding  character  on  any  1 
further  processes  it  may  give  rise  to  by  ex¬ 
tension.  Local  cure  may  follow  complete 
removal,  or  may  occur  spontaneously ;  in 
the  latter  case,  usually  leaving  some  per¬ 
manent  deformity  (angular  curvature,  short¬ 
ening,  &c.).  In  no  case,  however,  where 
spontaneous  cure  is  supposed  to  have  oc¬ 
curred,  is  the  patient  free  from  danger  of 
subsequent  recurrence  from  the  lighting  up 
of  a  fresh  inflammation  at  the  latent  spot. 

Treatment.  —  The  general  treatment  ! 
differs  in  no  way  from  that  followed  in 
other  cases  of  tuberculosis.  As  to  local 
treatment,  the  first  indication  is  rest,  and, 
where  extremely  chronic  symptoms  exist, 
counter-irritation  may  be  of  use.  The  first 
indication  is  usually  fulfilled  by  the  use  of 
splints  ;  for  the  second,  blisters  or,  rarely,  the 
actual  cautery  may  be  applied. 

When  signs  of  progressive  disease  exist 
in  the  neighbourhood  of  a  joint,  no  time 
should  be  lost  in  trephining  or  chiselling  the 
bone,  so  as  to  afford  a  free  exit,  and  divert  1 
the  course  of  extension  from  the  direction  ! 
of  the  joint.  Any  cavity  thus  opened  should 
be  freely  scraped  out  with  a  sharp  spoon, 
or  the  wall  chiselled  away,  and  the  cavity 
may  be  dressed  with  iodoform.  Where  a 
sequestrum  exists  it  should  be  removed, 
and  the  walls  of  the  cavity  treated  in  like 
manner.  The  question  of  excision  and  | 
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'  amputation  are  treated  of  in  the  next  sec¬ 
tion  on  joints. 

Tubercular  Disease  of  Joints. — 
These  affections  are  broadly  divided  into  two 
classes  :  1.  Where  articular  disease  is  se¬ 
condary  to  tubercular  ostitis  of  the  joint- 
ends.  2.  Where  primary  tuberculosis  of 
the  synovial  membrane  occurs. 

1.  Arthritis  secondary  to  Tubercular 
Ostitis. — This  may  depend  on  extension  of 
any  of  the  forms  of  bone-disease  above 
;  described,  the  nature  of  the  primary  process 
impressing  itself  on  the  secondary  joint- 
mischief.  If  the  primary  disease  is  of  the 
dry  or  fungous  form,  or  if  one  of  the  wedge- 
shaped  sequestra  is  present,  suppuration 
does  not  necessarily  occur ;  if,  on  the  other 
hand,  caseation  or  suppuration  of  the  pri¬ 
mary  deposit  has  taken  place,  a  local  or 
general  suppuration  of  the  joint-cavity  is 
the  invariable  consequence.  The  perfora¬ 
tion  leading  to  infection  of  the  articular 
cavity  may,  as  already  mentioned,  take 
place  either  through  the  articular  cartilage 
or  through  the  bone  beyond  its  margin,  but 
internal  to  the  line  of  attachment  of  the 
ligaments.  This  point  of  infection  is  of  con¬ 
siderable  importance,  since,  if  it  be  beyond 
the  margin  of  the  articular  cartilage,  in¬ 
flammation  of  the  periosteum  and  structures 
in  immediate  contact  with  it  may  have  led 
to  adhesions,  so  disposed  as  to  ensure  the 
general  joint-cavity  from  infection.  If,  on 
the  other  hand,  the  perforation  be  sub¬ 
chondral,  a  general  infection  of  the  articular 
cavity  is  the  result.  The  possibility  of  such 
a  local  infection  must  always  be  taken  into 
consideration  in  examining  the  tissues  for 
tubercle,  for  it  may  exist  here  alone  and  in 
very  limited  extent,  although  considerable 
inflammatory  change  may  have  occurred 
in  the  synovial  membrane  generally.  The 
bone -deposits  may  be  single  “or  multiple, 
confined  to  one  bone,  or  affecting  both  bones 
entering  into  articulation.  The  appearance 
of  these  deposits  has  been  already  described 
under  the  heading  of  Tubercle  in  Bone ; 
it  will  be  only  necessary  to  describe  here 
the  condition  of  the  remaining  joint-struc¬ 
tures. 

The  cartilages  are  always  secondarily 
affected,  playing  a  passive  part.  In  cases 
where  perforation  is  subchondral  an  open¬ 
ing  may  exist,  the  edges  of  which  are 
bevelled  off  from  the  osseous  aspect  to  a 
thin  margin,  or  the  whole  sheet  of  cartilage 
may  be  separated,  hanging  in  shreds,  or 
readily  tearing  off  the  subjacent  granula¬ 
tions.  When  perforation  has  occurred 
beyond  the  margin  of  the  cartilage,  the 
latter  may  still  be  loosened,  as  the  result 
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of  a  subarticular  ostitis  or  caries ;  in  other 
cases  it  is  absorbed  from  its  free  surface  by 
the  granulating  synovial  membrane.  In 
the  latter  case,  it  may  retain  its  attachment 
until  total  absorption  occurs  by  a  process 
of  gradual  thinning.  In  examining  the 
subchondral  osseous  granulations  in  such 
cases,  especially  the  latter  variety,  it  will 
be  found  that  they  are  very  frequently 
simple  in  nature,  the  tubercular  process 
being  limited  to  the  original  deposit  and 
the  immediate  neighbourhood  of  its  per¬ 
foration. 

The  synovial  membrane  is  thickened, 
in  the  more  chronic  cases  enormously  so, 
both  by  the  development  of  a  species  of 
false  membrane  on  its  surface  and  by  in¬ 
filtration  of  its  deeper  layers ;  it  is  of 
a  greyish  or  brownish-grey  tint,  studded 
thickly  with  lighter-coloured  spots,  softened 
and  pulpy  in  consistence.  On  examination, 
it  is  found  to  contain  enormous  numbers  of 
typical  reticular  tubercles  and  long  areas  or 
stretches  of  tubercular  tissue,  suggesting  to 
Konig  the  idea  of  invasion  of  the  lymphatic 
spaces  ;  in  addition,  numerous  isolated  giant 
cells  are  met  with,  dispersed  through  the 
small-celled  infiltration.  In  old  cases,  a 
similar  infiltration  may  have  invaded  the 
ligaments,  though  for  the  most  part  the 
infiltration  in  these  is  of  a  simple  inflam¬ 
matory  nature ;  this  latter  usually  extends 
into  the  pararticular  structures,  binding 
down  the  skin  and  destroying  its  normal 
mobility.  The  subsequent  contraction  of 
this  pararticular  infiltration  causes  the 
white  anaemic  condition  of  skin  which  led 
to  the  adoption  of  the  name  of  white  swell¬ 
ing.  The  infiltration  and  softening  of  the 
ligaments  allows  the  occurrence  of  spon¬ 
taneous  dislocation.  The  joint-cavity  may 
be  more  or  less  obliterated  or  cut  up  into 
sections  by  adhesions,  or  it  may  contain  a 
varying  amount  of  thin  cheesy  pus.  Such 
pus  may  come  to  the  surface  and  point  ex¬ 
ternally  ;  in  other  cases,  abscesses  form  in  a 
localised  cavity  or  on  the  external  surface 
of  the  joint-capsule.  These  pararticular 
abscesses  are  usually  the  result  of  caseation 
and  suppuration  in  the  infiltration  of  the 
soft  parts  above  described  ;  in  rare  cases, 
they  may  result  from  the  perforation  of 
tubercular  deposits  in  the  articular  ends, 
beyond  the  attachment  of  the  ligaments. 

In  other  cases  where,  as  already  men¬ 
tioned,  the  process  of  infection  has  been 
limited  by  prior  adhesions,  the  tubercular 
changes  may  be  limited  to  a  small  area, 
while  the  other  changes  in  the  joint  are  of 
a  simple  nature ;  and,  where  the  course  is 
chronic,  these  may  be  entirely  atrophic  in 


character,  so  that,  in  place  of  the  large 
fusiform  pulpy  joint,  a  thin  skeleton-like 
joint  may  be  present,  the  atrophy  of  the 
soft  structures  leading  to  the  idea  that  the 
bone-ends  are  considerably  enlarged.  Ac¬ 
tual  localised  enlargement  may  exist  when 
periosteal  new  bone-formation  has  occurred. 
In  old  suppurating  cases,  again,  a  very  con¬ 
siderable  new  bone-formation  may  exist, 
generally  within  the  joint -capsule.  The 
muscles  of  the  limbs  undergo  fatty  de¬ 
generation  and  atrophy  from  disuse ;  this 
may  sometimes  be  masked  by  the  existence 
of  extensive  tracts  of  suppuration  in  the 
deep  planes  of  the  limb.  Pathological  dis¬ 
locations  of  the  joints  are  common,  either 
from  shortening  and  malformation  due  to 
absorption ;  from  separation  of  portions  of 
bone,  as  in  the  case  of  the  head  of  the  femur 
where  the  neck  is  implicated  or  a  part  of 
the  acetabulum  is  necrosed;  or  by  the  push¬ 
ing  out  of  the  head  of  a  bone  from  a  joint- 
cavity  by  redundant  granulations,  as  may 
occur  in  the  case  of  the  femur  and  aceta¬ 
bulum. 

2.  Primary  Synovial  Tuberculosis. — 
This  may  take  on  several  forms  ;  the  affec¬ 
tion  of  the  synovial  membrane  may  be  local 
or  general,  and  the  tendency  may  be  to 
serous  or  suppurative  inflammation. 

In  its  severest  form,  we  have  the  most 
typical  example  of  white  swelling,  and  the 
appearances  do  not  in  any  wTay  differ  from 
those  described  in  the  last  section,  except 
in  the  absence  of  osseous  deposits,  and  the 
fact  that  the  tuberculosis  of  the  joint  is 
usually  general. 

In  the  serous  forms,  less  thickening  of 
the  synovial  and  subsynovial  tissues  occur, 
and  the  disease  is  characterised  by  con¬ 
siderable  distension  of  the  joint,  the  fluid 
being  clear  or  containing  flakes  of  lymph 
or  melon-seed  bodies.  In  these  cases  the 
membrane  may  be  studded  with  very 
numerous  tubercles.  In  the  late  stages, 
the  thickening  may  increase  and  become 
considerable. 

Lastly,  a  nodular  form  (Konig,  Riedel), 
is  sometimes  met  with.  It  is  rare,  com¬ 
monest  in  the  knee.  This  variety  is  charac¬ 
terised,  in  some  cases,  by  the  development 
of  a  single  tubercular  tumour  in  the  fibrous 
layer  of  the  synovial  membrane,  which 
may  reach  the  size  of  a  pigeon’s  egg ;  in 
other  cases  the  individual  tumours  are 
smaller,  and  may  be  numerous.  The  tuber¬ 
cles  lie  in  the  fibrous  layer  of  the  mem¬ 
brane,  surrounded  by  small-celled  growth 
and  young  connective  tissue,  the  nodules 
are  of  a  pinkish-grey  colour,  speckled  with 
points,  or  a  pure  grey  colour,  and  the  normal 
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synovial  epithelium  covers  them.  The 
joint  usually  contains  fluid  in  considerable 
quantity,  often  melon-seed  bodies. 

The  relative  frequency  of  primary 
osseous  or  synovial  cases  is  difficult  to 
determine  accurately,  but  all  authors  agree 
in  regarding  the  bone  cases  as  largely  pre¬ 
ponderating.  The  proportion  varies  in 
different  joints  and  at  different  ages, 
synovial  cases  being  relatively  more  fre¬ 
quent  in  childhood.  Konig  gives  the  fol¬ 
lowing  percentages.  All  joints — synovial 
cases,  20  per  cent. ;  hip — synovial  cases,  6 
per  cent ;  knee,  33  per  cent. ;  elbow,  20 
per  cent.  He  also  gives  the  following 
statistics  as  to  the  influence  of  age  in  the 
cases  observed  in  his  Klinik : — 

3-14  .  .  Bone  cases,  50  .  .  .  Synovial,  21 
14-30  .  .  „  „  64  .  .  .  „  18 

30  &  over  „  „  39  .  .  .  „  12 

Symptoms. — The  local  signs  will  vary 
according  to  which  of  the  pathological 
varieties  exists,  and  they  will  be  so  de¬ 
scribed  ;  but  it  must  be  at  the  same  time 
stated  that  the  different  forms  may,  in 
their  different  stages,  so  much  resemble 
each  other  that  it  is  often  impossible  to 
decide  whether  the  case  be  primarily  a 
bone  or  synovial  one,  without  an  oppor¬ 
tunity  be  afforded  by  operation  for  internal 
examination. 

Primary  Bone  Cases. — The  early  symp¬ 
toms  are  often  extremely  insidious.  Local 
pain  may  exist,  and,  later,  tenderness  on 
pressure  or  on  some  particular  movements, 
indicated  by  limping  or  interference  with 
free  movement  of  the  joint.  Local  thicken¬ 
ing  of  the  bone  may  be  present,  or  effusion 
into  the  joint  (as  already  mentioned,  pos¬ 
sibly  simple)  may  occur.  This  effusion 
may  become  absorbed  with  rest,  and  later 
will  reappear,  often  with  acute  local  and 
constitutional  signs,  indicative  of  suppura¬ 
tion  and  infection  of  the  joint.  In  cases 
where  no  adhesions  exist,  this  infection 
leads  to  general  thickening  and  pulpy 
degeneration,  with  the  development  of  a 
typical  fusiform  white  swelling.  In  cases 
where  adhesions  exist,  a  local  abscess  only 
may  form,  with  atrophic  changes  around. 
Where  the  original  bone-mischief  is  of  the 
dry  or  fungating  form,  suppuration  may 
never  occur,  the  disease  being  characterised 
at  first  by  moderate  swelling  and  loss  of 
function,  later  by  deformity  due  to  absorp¬ 
tion  of  bone-ends  subsequent  to  their  con¬ 
version  into  granulation-tissue,  and  ex¬ 
treme  wasting  of  the  muscles  surrounding 
the  joint.  The  most  typical  examples  of 
this  disease  occur  in  the  hip  and  shoulder. 


Primary  Synovial  Cases. — Here  we 
have  the  typical  white  swelling.  The 
disease  usually  commences  insidiously,  at 
other  times  with  an  effusion  following  a 
slight  trauma.  In  the  case  of  a  joint  in 
the  extremities,  the  typical  fusiform  swell¬ 
ing  now  develops,  being  emphasised  by 
the  wasting  of  the  limb  above  and  below 
the  joint.  The  swelling  is  doughy  and 
pulpy  to  the  touch,  completely  effacing 
all  the  natural  prominences  and  depres¬ 
sions  around  the  joint ;  the  limb  takes  up 
the  position  characteristic  to  the  joint 
affected,  considerable  abnormal  mobility 
from  stretching  and  softening  of  the  liga¬ 
ments  develops,  while  the  normal  move¬ 
ments  are  limited  by  intra- articular  ad¬ 
hesions  and  the  infiltration  around  the 
joint.  As  the  cartilages  become  affected, 
muscular  rigidity  prevents  passive  move¬ 
ment,  and  the  usual  night-startings  occur. 
The  changes  may  progress  slowly,  contrac¬ 
tion  of  the  pararticular  infiltration  giving 
the  skin  a  white  and  anaemic  look.  Ab¬ 
scesses  may  form  in  or  on  the  surface  of 
the  joint;  these  are  sometimes  small  and 
acute,  oftener  of  considerable  extent,  and 
of  the  typical  cold  variety.  It  is  difficult 
sometimes  to  discover  any  connection  be¬ 
tween  them  and  the  joint.  In  the  later 
stages  these  abscesses  open,  often  after 
burrowing  considerably,  and  long  fistulse, 
lined  with  tubercular  granulations,  remain 
in  connection  with  a  deformed  articulation. 
Such  cases  may  go  on  for  years,  at  times 
improving,  then  relapsing,  until  finally 
the  last  stage  is  reached.  The  lymphatic 
glands  above  the  joints  are  often  enlarged 
and  tubercular,  this  change  being  more 
common  in  the  upper  than  the  lower  ex¬ 
tremity  (Volkmann). 

Cases  of  tubercular  hydrops  are  charac¬ 
terised  by  the  insidious  invasion  of  the 
effusion,  and  later  by  the  chronic  nature  of 
the  thickening  of  the  synovial  membrane 
which  persists.  The  cases  of  local  tumour 
or  nodular  thickening  are  also  usually 
accompanied  by  considerable  effusions. 
Cases  of  hydrops  may  terminate  in  typical 
white  swellings. 

Diagnosis  from  other  joint-affections 
will  be  made  by  the  presence  of  the  charac¬ 
teristic  diathesis,  possibly  by  signs  of  tuber¬ 
culosis  in  other  organs,  and  by  the  special 
course  of  the  casd  and  its  pathological  pecu¬ 
liarities.  The  question  of  primary  bone  or 
synovial  affection  must  be  made  on  the  lines 
indicated  in  the  description  of  the  symp¬ 
toms.  The  occurrence  of  local  tubercular 
tumours  is  to  be  borne  in  mind  in  cases  of 
tumour  of  the  great  sac  of  the  knee-joint. 

x  x  2 
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Prognosis. — The  general  prognosis  will 
depend  on  the  presence  of  contemporary 
tubercular  disease  elsewhere,  the  general 
condition  of  the  patient,  his  surroundings, 
and  his  age,  becoming  proportionately 
worse  with  increase  in  years. 

The  local  prognosis  varies  with  the  joint 
affected,  as  to  its  size,  accessibility,  the 
possibility  of  removing  the  morbid  tissue 
completely,  and  the  nature  of  the  process 
as  to  suppuration.  The  prognosis  is  best 
in  dry  caries,  when  the  joint  may  heal 
spontaneously  without  suppuration.  Where 
moderate  localised  bone-mischief  exists, 
capable  of  complete  removal,  and  probably 
accompanied  by  limited  affection  of  the 
joint  only,  the  prognosis  is  much  better 
than  in  extensive  synovial  disease,  where 
complete  extirpation  of  the  tubercular 
tissue  is  difficult  or  impossible.  Extensive 
abscesses  are  bad,  and  the  presence  of  a 
sequestrum  is  also  bad  prognostically,  as 
necessitating  suppuration  or  opening  of  the 
joint.  As  to  the  result  after  spontaneous 
cure  or  after  operation,  in  all  cases  the 
mobility  will  be  seriously  interfered  with ; 
in  many,  complete  fibrous  ankylosis  takes 
place,  and  in  sx>ontaneous  cures  consider¬ 
able  deformity  is  the  rule.  In  all  cases, 
however  favourable  their  course,  the  pos¬ 
sibility  of  a  relighting  up  of  the  mischief 
at  the  seat  of  the  old  deposit  is  always 
to  be  remembered. 

Treatment . — The  treatment  of  tuber¬ 
cular  joints,  in  its  main  principles,  differs 
little  from  that  of  other  joint-affections, 
but  several  points  of  detail  are  of  extreme 
importance,  and  will  be  shortly  adverted  to. 

The  general  treatment  differs  in  no 
particular  from  that  of  other  tuberculous 
affections  ;  the  special  j)oint  in  the  local 
management  is  to  ensure  perfect  rest  to 
the  articulation,  while  the  patient  is  con¬ 
fined  as  little  as  possible.  Best  is,  as  a 
rule,  best  ensured  by  the  application  of 
plaster  of  Paris  splints,  except  in  the  case 
of  the  hip,  where  Thomas’s  splint  is  more 
convenient  and  comfortable.  It  should  be 
continued  for  some  time  after  the  apparent 
subsidence  of  the  joint-mischief;  inter¬ 
ference  with  mobility  must  be  put  up  with. 
In  no  case  should  any  very  active  efforts 
be  made  to  restore  free  movement,  as  free 
manipulations  are  commonly  followed  by 
inflammation  and  possible  relighting  up  of 
the  tubercular  process.  This  rule  espe¬ 
cially  holds  good  in  the  later  stages  of  the 
disease,  even  if  it  has  been  quiescent  for 
some  time  ;  if  considerable  deformity  exist, 
it  is  preferable  to  perform  osteotomy  of  the 
shaft  of  the  bone  in  the  neighbourhood  than 


to  interfere  with  the  joint  itself.  Thus, 
contractions  of  the  hip,  not  amenable 
to  gradual  extension  or  moderate  manipu¬ 
lation  and,  possibly,  tenotomy,  should  be 
treated  by  subtrochanteric  division  of  the 
femur,  those  of  the  knee  by  division  of  the 
femur  above  the  condyles. 

Counter-irritation,  except  in  the  form 
of  iodine  paint,  is  rarely  to  be  made  use  of. 
Treatment  by  rest  is  especially  successful 
in  cases  of  dry  caries,  and  here,  as  in  cases 
of  synovial  disease,  the  greatest  care  should 
be  exercised  to  maintain  it,  as  thereby  sup¬ 
puration  is  most  certainly  prevented. 

In  the  majority  of  cases,  however,  rest 
fails  to  fulfil  its  object,  and  here  further 
treatment  is  necessary,  and  the  relative 
merits  of  arthrectomy,  excision,  and  am¬ 
putation  come  under  consideration.  The 
question  of  excision  or  amputation  has 
been  considered  in  the  general  articles  on 
these  subjects,  and  needs  no  lengthened 
mention  here ;  the  only  special  point,  that 
of  removing  a  local  infecting  centre  by  am¬ 
putation,  has  been  alluded  to  in  the  general 
section  of  this  article.  The  facts  there  de¬ 
tailed  are  opposed  to  the  practice. 

A  few  remarks  must  be  made  on  the 
special  application  of  arthrectomy  and  ex¬ 
cision. 

The  main  points  to  be  noted  in  excising 
tubercular  joints  are  :  1st.  The  necessity 
of  completely  excising  the  infected  synovial 
tissue,  since,  if  any  portion  of  this  or  in¬ 
fected  granulations  remain,  the  wound  be¬ 
comes  re-infected,  and  the  prospect  of 
cure  is  little  better  than  before  the  opera¬ 
tion.  To  do  this  effectively,  the  incisions 
must  be  free,  and  the  scissors  are  prefer¬ 
able  to  the  sharp  spoon,  as  rather  more 
than  the  actual  granulation-tissue  is  thus 
removed.  2nd.  To  examine  the  bones  with 
extreme  care  so  as  to  discover,  if  possible, 
the  original  deposit,  and  thoroughly  to  ex¬ 
tirpate  it  by  means  of  the  gouge  or  chisel. 
As  to  the  employment  of  excision,  it  may 
be  said  to  be  applicable  only  to  the  hip- 
joint,  and  perhaps  the  elbow,  before  fourteen 
years  of  age ;  later,  it  may  be  performed 
under  the  same  rules  as  in  other  forms  of 
disease. 

Below  fourteen  years  of  age,  except  in  the 
hip,  and  in  many  cases  over,  arthrectomy 
is  generally  to  be  preferred.  The  advantages 
claimed  for  the  procedure  are  the  follow¬ 
ing:— No  bone  being  removed,  no  loss  of 
length  follows  ;  the  epiphysis  not  being  in¬ 
terfered  with,  growth  is  not  arrested  ;  the 
joint  in  some  cases,  as  the  knee,  retains  its 
normal  outline ;  it  may  be  employed  in 
some  cases  where  from  extent  of  disease 
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excision  is  impossible,  and  amputation 
formidable  from  the  amount  of  limb  which 
must  be  removed ;  and  lastly,  it  allows  the 
possibility  of  a  secondary  excision  or  am¬ 
putation  if  it  should  be  deemed  necessary. 
In  arthrectomy,  as  in  excision,  too  great 
pains  cannot  be  taken  to  completely  extir¬ 
pate  the  infected  tissues,  and  on  the  com¬ 
pleteness  of  this  the  final  result  mainly 
depends. 

It  is  usually  followed  by  fibrous  anky¬ 
losis  in  varying  degrees  of  completeness. 
In  the  after-treatment,  it  must  be  borne  in 
mind  that  deformity  occurs  as  readily  as 
after  excision,  if  a  sharp  eye  be  not  kept 
upon  the  patient.  The  best  dressing,  after 
either  excision  or  arthrectomy,  is  iodoform. 
In  many  cases,  either  operation  is  often 
followed  by  the  persistence  of  sinuses  from 
reinfection  of  the  wound,  most  probably  due 
to  incomplete  removal ;  such  patients  may 
be  fit  subjects  for  amputation,  or  may 
succumb  to  some  other  form  of  tuber¬ 
culosis  or  to  amyloid  disease. 

A  more  troublesome  form  of  disease  to 
treat  is  perhaps  the  so-called  hydrops 
tuberculosis.  This  disease  is  not  so 
generally  recognised  in  this  country  as  on 
the  Continent,  where  the  active  treatment 
employed  has  allowed  the  surgeon  special 
opportunities  of  examining  these  joints  at 
a  much  earlier  date  than  they  come  under 
notice  here.  In  addition  to  rest  and  pres¬ 
sure,  the  first  active  local  measure  will  be 
to  tap  the  joint,  with  a  view  to  relieving 
tension,  preventing  injurious  stretching  of 
the  ligaments,  and  also  obtaining  more 
exact  information  as  to  the  condition  of  the 
synovial  membrane.  This  having  been 
done,  considerable  difference  of  opinion 
exists  as  to  further  operative  measures. 
The  plan  usually  followed  is  to  continue 
the  local  treatment  by  rest  and  support, 
but  Continental  surgeons  consider  that 
when  a  diagnosis  is  established,  more 
active  measures  are  needed.  Konig  in¬ 
cises  the  joint  freely,  extirpates  the  infected 
synovial  membrane  accessible  from  the 
openings,  and  actively  rubs  in  iodoform  to 
any  part  of  it  which  cannot  be  got  at  with 
the  knife.  Yolkmann  makes  such  incisions 
as  to  allow  complete  extirpation  of  the 
membrane.  The  partial  operation  has  met 
with  some  success  in  the  hands  of  Konig ; 
but,  as  it  seems  in  great  measure  to  depend 
on  the  local  action  of  iodoform  on  the 
diseased  structures  left,  the  writer  would 
suggest  in  such  cases  to  try  the  effect  of 
injecting  an  emulsion  of  iodoform  and 
glycerine,  similar  to  that  used  by  Mikulicz 
for  spinal  abscesses.  The  mixture  con¬ 


sists  of  glycerine  with  10  per  cent,  of  crys¬ 
tallised  iodoform  shaken  up  in  it.  About 
fyj.  of  such  a  mixture  might  be  safely  in¬ 
jected  into  a  joint,  since  Billroth  has 
injected  as  much  as  100  grammes  (con¬ 
taining  150  grains  of  iodoform)  into  a 
spinal  abscess  without  bad  result.  The 
mixture  must  be  well  diffused  by  pressure. 
The  success  of  this  treatment  in  tubercular 
abscesses,  in  the  hands  of  Billroth  and 
Mikulicz,  would  seem  to  offer  a  fair  pro¬ 
bability  of  good  results  in  joints  wThere  the 
disease  is  general  and  no  adhesions  exist. 

The  local  tubercular  tumours  have  also 
been  removed  by  incision ;  this  would 
seem  the  right  treatment,  as  otherwise  the 
whole  joint  may  become  affected  by  ex¬ 
tension. 

Tuberculosis  of  Tendon  Sheaths  and 
Bursje. — Tuberculosis  of  the  sheaths  of  the 
tendons  maybe  primary;  in  the  majority  of 
cases  it  is  secondary  to  disease  of  the  bones 
or  joints.  When  secondary,  it  is  diffuse, 
the  sheath  being  lined  with  fungous  granu¬ 
lations,  and  sooner  or  later  containing  pus. 
When  primary,  the  same  condition  may 
exist ;  in  other  cases,  the  deposits  are  local¬ 
ised  in  a  similar  manner  to  that  noticed  in 
the  nodular  form  of  tubercular  synovitis. 

Signs. — An  elongated  pulpy  swelling  in 
the  line  of  a  tendon,  most  commonly  met 
with  in  the  foot,  and  as  a  primary  condition 
in  connection  with  the  tendo  Achillis.  At 
a  later  date  suppuration  occurs,  and,  if  not 
incised,  spontaneous  opening  takes  place, 
with  the  development  of  chronic  fungating 
fistulae.  The  process  may,  when  the  tendon 
is  in  the  immediate  neighbourhood  of  a 
joint,  affect  the  articulation  by  direct  ex¬ 
tension.  More  or  less  widespread  local 
extension  is  common. 

A  similar  condition  may,  rarely,  affect 
the  bursae  ;  in  other  cases,  a  bursal  hydrops, 
similar  in  its  pathological  condition  to  the 
joint-hydrops,  occurs. 

The  prognosis  is  not  good.  Such  cases 
are  extremely  difficult  to  heal,  and  the 
danger  of  extension  is  considerable. 

The  treatment  is  as  complete  extirpation 
as  possible  with  the  scissors,  and  iodoform 
dressing. 

Tuberculosis  of  Wounds. — Considering 
the  ease  with  which  an  acute  tuberculosis 
is  produced  in  animals  by  inoculation,  it 
seems  strange  that  examples  of  a  similar 
nature  have  not  been  observed  in  man. 
Infection,  due  to  cohabitation  with  a  tuber¬ 
culous  person,  has  been  commonly  .sus¬ 
pected  and  seen  to  occur,  and  although 
often  complicated  by  the  (Question  of  occur¬ 
rence  in  persons  of  the  same  heredity, 
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taken  with  similar  observations  made  on 
animals  it  is  of  extreme  importance. 
Evidence  of  direct  inoculation  and  trans¬ 
ference  of  tuberculosis  in  man  has,  how¬ 
ever,  only  been  offered  during  the  past  few 
months.  The  source  of  such  cases  would 
naturally  be  sought  by  surgeons  among 
external  wounds,  and  although  it  has  been 
suggested  that  infection  of  internal  organs 
has  followed  affections  of  the  skin,  possibly 
primarily  tubercular  in  nature,  in  no  case 
has  any  proof  of  the  fact  been  furnished. 
Secondary  tuberculosis  of  wounds,  from 
extension  of  existing  deposits  in  continuity 
with  them,  is  of  every-day  occurrence  ;  but 
this  never  appears  to  occur  if  the  diseased 
tissue  be  wholly  removed  at  the  time  the 
wound  is  made.  That  this  is  the  case,  is 
rendered  the  more  probable  from  the  fact 
that  none  of  the  chief  workers  on  this 
subject  have  ever  noted  tubercular  changes 
in  an  amputation  wound,  when  the  opera¬ 
tion  to  remove  the  diseased  structures  was 
undoubtedly  carried  through  healthy  tissues. 
This  is  the  more  anomalous,  since,  as  a 
locus  minoris  resistenticc  in  a  tubercular 
patient,  one  would  expect  to  see,  at  any 
rate  in  some  cases,  the  wound  take  on  a 
tubercular  character.  During  the  past 
year,  however,  a  small  number  of  cases 
has  been  published  by  various  observers 
in  Germany  bearing  on  this  question. 
Three  (Konig  1,  Kraske  2),  are  examples 
of  tuberculosis  of  osteotomy- wounds  in 
young  patients,  ostensibly  in  sound  health, 
who  were  exposed  to  the  possibility  of  in¬ 
fection  by  residence  with  phthisical  pa¬ 
tients.  These  cases,  however,  though  of 
interest,  are  not  convincing,  since  the  two 
reported  by  Kraske  were  osteotomies  for 
deformity,  resulting  from  ostensible  osteo¬ 
myelitis,  and,  distinct  as  the  signs  may  have 
been,  considering  possible  error  in  dia¬ 
gnosis,  they  can  only  be  regarded  as  possi¬ 
bilities.  Konig  himself,  while  putting  the 
third  case  on  record,  thinks  it  of  interest 
rather  than  as  a  proof. 

Two  other  observations  (Karg,  Kiehl), 
have  been  obtained  from  another  source, 
one  which  would  have  been  regarded  as 
likely  to  offer  some  valuable  information — 
viz.  the  hands  of  those  employed  in  mak¬ 
ing  post-mortem  examinations  on  tuber¬ 
cular  subjects.  Both  patients  had  so-called 
post-mortem  or  butcher’s  tubercle  on  the 
hands  and,  secondary  to  this,  affection  of 
the  lymphatics  of  the  arm.  The  diagnosis 
was.  founded  on  the  histological  structure 
and  the  presence  of  bacilli.  In  neither 
case  is  any  mention  made  of  inocula¬ 
tion  experiments,  but,  in  one,  cultivation 


failed.  A  third  observation  (Tscherning) 
was  made  in  the  case  of  an  attendant  on  a 
phthisical  patient,  who  wounded  her  finger, 
the  wound  showing  signs  of  tubercular 
infection  spreading  to  the  tendon-sheath 
and  the  lymphatics-  Examination  of  the 
structures  again  allowed  the  diagnosis  to 
be  made  from  the  structure  and  presence 
of  bacilli,  even  in  the  axillary  glands. 
These  cases  can  of  course  only  be  regarded 
as  an  elementary  contribution  to  the  ques¬ 
tion  ;  but  the  importance  of  the  subject 
warrants  their  mention.  The  one  striking 
feature  is  the  local  nature  of  the  infection, 
standing  in  sharp  contrast  to  the  general 
tuberculosis  observed  in  animals  under 
similar  circumstances. 

Tubercular  Ulceration.  —  Closely 
allied  to  the  above  subject  are  those  of  tuber¬ 
culosis  of  the  skin  and  mucous  membranes. 
For  some  time,  the  superficial  eczema  and 
skin-inflammations  observed  in.  so-called 
strumous  children  have  been  regarded  as 
specific  in  character,  while  the  nature  of 
the  process  set  up  in  lymphatic  glands 
secondarily  affected  has  led  to  the  sup¬ 
position  that  they  may  be  tubercular.  The 
question  has  become  included  in  the  range 
of  practical  pathology  by  the  discovery  of 
tubercle  bacilli  in  such  a  case  (Volkmann). 
The  tubercular  nature  of  lupus  has  long 
been  a  contested  point ;  but  strong  affirma¬ 
tive  evidence  has  lately  been  adduced  in 
the  positive  results  of  inoculation  experi¬ 
ments,  the  discovery  of  bacilli,  the  local 
structure,  the  co-existence  of  tubercular 
disease  of  other  organs,  and  the  cases  of 
general  tuberculosis  occurring  secondarily 
to  it  lately  recorded  by  Besnier,  Doutre- 
lepont,  and  Leloir.  The  observation  of 
Besnier  derives  special  interest  from  the 
fact  that  general  infection  seemed  to  follow 
operative  interference.  The  possibility  of 
the  contemporaneous  existence  of  lupus 
and  other  tubercular  disease  is  only  to  be 
excluded  by  more  extended  observation. 

Besides  lupus,  deeper  tubercular  ulcera¬ 
tions  spreading  from  caseating  and  suppur¬ 
ating  subcutaneous  nodules,  and  from  and 
around  lymphatic  glands  in  which  similar 
changes  have  occurred,  are  met  with  ;  the 
former  are  rare,  the  latter  not  uncommon. 

Tubercular  ulcerations,  again,  are  met 
with  in  all  the  exposed  mucous  membranes  ; 
those  about  the  mouth,  pharynx,  and  larynx 
will  be  treated  of  under  those  headings. 
An  internal  ulceration  of  mucous  mem¬ 
brane,  of  much  interest  to  the  surgeon,  is 
that  occurring  in  the  bladder.  It  is  nearly 
always  secondary,  a  typical  example  of  in¬ 
fection  by  direct  extension  either  from  the 
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testis  or  kidney.  It  may  be  met  with  in 
two  forms,  resembling  those  seen  in  the 
skin — as  ulcerations  limited  in  extent,  cir¬ 
cular  in  outline,  and  extremely  shallow; 
or  as  deep  extensive  ulcerations,  with  con¬ 
siderable  infiltration  of  them  base.  Besides 
these,  the  bladder  may  be  the  seat  of 
miliary  tuberculosis  in  the  acute  general 
variety. 

The  clinical  appearances  and  characters 
of  these  ulcerations  will  be  met  with  in  the 
special  sections.  The  only  points  to  be  re¬ 
ferred  to  here  are  their  resistance  to  any 
treatment  short  of  complete  extirpation, 
their  liability  to  recur,  and  their  tendency 
to  attack  certain  localities. 

Tuberculosis  of  Lymphatic  Glands. — 
This  is  one  of  the  most  common  forms  of 
local  tuberculosis.  It  is  usually  secondary, 
the  result  of  direct  infection  from  the  lym¬ 
phatics  ;  but  cases  of  primary  tuberculosis, 
occurring  by  way  of  the  blood-stream,  are 
also  described.  The  possible  function  of  the 
lymphatic  glands  as  safeguards  to  the  sys¬ 
tem  from  general  infection  is,  to  a  certain 
extent,  illustrated  by  the  situations  in  which 
tubercular  glands  are  found.  Thus,  the 
most  common  situations  are  the  neck,  the 
infection  coming  by  way  of  the  lymphatics 
of  the  nose,  mouth,  fauces,  and  pharynx — 
parts  constantly  exposed  to  danger  of  in¬ 
fection  from  without — the  bronchial  glands 
and  the  mesenteric  glands,  also  at  the  root 
of  the  respiratory  and  alimentary  systems 
respectively ;  less  commonly  the  glands  of 
the  extremities,  and  here  more  frequently 
in  the  upper  than  the  lower,  for  what  reason 
it  is  difficult  to  determine,  since  bone  and 
joint  cases,  their  most  probable  primary 
source,  are  equally  frequent  in  either.  In 
the  case  of  the  neck,  it  must  be  noted  that 
in  many  instances  no  primary  point  of  in¬ 
fection  can  be  discovered. 

When  infection  occurs  by  way  of  the 
lymphatics,  the  glandular  affection  is  local ; 
in  cases  of  general  glandular  tuberculosis 
the  infection  occurs  by  the  blood-stream. 
The  glands  present  some  peculiarities  in 
this  case,  which  will  be  discussed  later. 

Section  of  a  tubercular  gland  reveals 
appearances  dependent  on  the  stage  of  the 
process.  In  the  earlier  stages,  the  surface 
will  be  of  a  pinkish  or  pale  grey  colour  ; 
in  some  cases,  whiter  or  more  opaque  spots 
are  visible  on  minute  inspection,  or  when 
a  magnifying-glass  is  employed.  At  this 
time  only  moderate  swelling  will  exist, 
and  the  gland  is  still  soft.  Later,  a  series 
of  changes  occurs.  The  most  common  is  ca¬ 
seation  ;  this  occurs  at  a  number  of  spots, 
which  tend  to  coalesce,  the  gland  becoming 


harder  with  the  development  of  this  process. 
Section  of  such  a  gland  may  exhibit  a  num¬ 
ber  of  yellowish  areas  ;  when  the  process  is 
'  advanced  these  may  be  extensive.  With 
the  advance  of  caseation  a  small-celled  new- 
formation  is  thrown  out  around  the  gland, 
amalgamating  the  surrounding  tissues  with 
the  capsule,  blocking  up  the  liilus,  and  ex¬ 
tending  along  the  lymphatic  vessels.  Where 
a  number  of  glands  are  affected,  they  are  in 
this  way  amalgamated  into  one  mass,  the 
skin  covering  them  becoming  gradually 
adherent  by  the  extension  of  the  process. 
Meanwhile,  the  central  portion  breaks  down, 
softening  extends  towards  the  surface,  and 
a  discharge  of  purulent  matter,  composed 
of  caseous  detritus,  shrunken  gland-cells, 
and  pus-cells  takes  place.  In  other  cases 
the  suppuration  occurs  in  the  periglandular 
infiltration,  and,  when  it  opens,  a  tubercular 
ulcer  is  formed  with  the  exposed  gland 
lying  at  the  bottom.  In  such  cases  healing 
is  slow,  occurring  only  when  the  whole  of 
the  infected  gland  has  been  cast  off.  In 
place  of  suppuration,  calcification  sometimes 
occurs  in  the  caseating  glands,  especially 
in  the  mesenteric.  Caseation,  however,  is 
not  an  invariable  sequence  ;  in  some  cases 
a  fibroid  induration  develops. 

On  microscopic  examination,  such  glands 
exhibit  well-marked  reticular  tubercle  ;  the 
process  commences  most  commonly  in  the 
centre  of  the  gland,  and  the  elements  are 
furnished  by  hyperplasia  of  existing  gland- 
structure.  Giant-cells  are  developed  be¬ 
tween  the  gland-cells,  but  in  large  numbers 
in  the  lymphatic  vessels,  leading  to  the 
suggestion,  by  Mr.  Treves,  that  they  are 
lymph-coagula.  Bacilli  frequently  are  not 
to  be  found,  but  they  exist  in  a  consider¬ 
able  number  of  the  earlier  cases.  In  Dr. 
Kidd’s  cases  of  phthisis,  he  found  bacilli 
in  glands  in  six  out  of  thirteen  cases  ;  he 
(  suggests  that  the  indurated  condition  of 
such  glands  may  have  something  to  do 
with  the  apparent  absence  of  the  organism 
in  the  late  stages. 

In  cases  of  infection  by  the  blood-cir¬ 
culation,  tubercles  often  exist  in  unaltered 
gland-tissue. 

Signs. — A  chronic  enlargement  of  the 
glands  commonly  in  connection  with  a 
primary  lesion,  the  common  situation  of 
which  has  been  indicated  in  the  preceding 
paragraph.  The  enlarged  glands  may  at 
first  be  discrete  and  free,  but,  when  they 
have  gained  an  at  all  considerable  volume, 
they  become  matted  together,  lose  their 
distinct  outline,  and  become  adherent  to 
surrounding  structures.  Later,  the  skin 
may  become  implicated,  and  softening  may 
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result  in  formation  of  abscess  and  fistula. 
The  course  may  be  extremely  chronic. 

Diagnosis. — The  only  point  of  import¬ 
ance  is  the  possible  confusion  with  lympha- 
denoma.  The  following  particulars  are  of 
weight :  in  both  cases  a  constitutional 
diathesis  exists,  the  types  of  which  differ, 
the  anaemic  appearance,  deficiency  of  red 
blood  corpuscles,  rise  of  temperature,  general 
distribution  of  the  enlarged  glands,  enlarge¬ 
ment  of  the  spleen,  and  possible  hyperplasia 
in  the  position  of  tracts  of  lymphatic  tissue 
in  lymphadenoma,  contrasting  with  the 
tubercular  type,  tubercular  history,  possible 
concomitant  tubercular  lesions,  and  limited 
distribution  in  the  case  of  tubercle.  Local 
differences  are  also  well-marked.  Individual 
tubercular  glands  do  not  reach  so  large  a 
size,  nor  are  the  collections  so  large  as  in 
lymphadenoma ;  they  tend  to  suppurate, 
and  are,  at  any  rate,  usually  surrounded 
by  considerable  inflammatory  infiltration, 
neither  of  which  characteristics  is  met  with 
in  lymphadenoma. 

Prognosis. —  General  infection  is  rare, 
for  reasons  already  stated.  Local  prognosis 
is  unsatisfactory ;  the  course  is  chronic,  and 
recurrences  are  always  possible.  If  the 
glands  be  let  run  their  course,  considerable 
deformity  often  results. 

Treatment. — The  constitutional  treat¬ 
ment  is  that  of  tubercular  affections  in 
general ;  the  internal  administration  of 
arsenic  is  sometimes  followed  by  improve¬ 
ment. 

Local  treatment  varies  with  the  stage. 
The  only  radical  treatment  of  use  is  com¬ 
plete  extirpation  with  the  capsule.  Incision 
and  scraping  are  likely  to  be  followed  by  re¬ 
currence.  Operations  should  only  be  under¬ 
taken  when  the  glands  are  not  numerous 
or  widespread,  and  then  with  a  view  to 
obviating  the  disfigurement  likely  to  ac¬ 
company  ultimate  changes,  not  with  the 
object  of  removing  a  local  centre.  The 
wounds  are  best  treated  with  iodoform. 

When  suppuration  and  inflammatory 
infiltration  have  occurred,  the  use  of  the 
sharp  spoon  may  be  inevitable  from  the 
implication  of  surrounding  structures.  The 
wounds  here  should  also  be  dressed  with 
iodoform,  all  granulations  and  the  mouths 
of  sinuses  having  been  removed. 

G.  H.  Makins. 

TUMOURS,  Hon  -  malignant.  —  The 
simple  translation  of  the  word  tumour 
is  swelling,  and  yet  the  adage  that  whilst 
tumours  are  swellings,  swellings  are  not 
necessarily  tumours,  proves  that  the  words 
4  tumour  ’  and  ‘  swelling  ’  are  not  convertible, 


and  that,  in  its  technical  application,  a 
tumour  is  something  more  than,  or  some¬ 
thing  different  from,  a  mere  visible  swelling. 

A  tumour  may  be  regarded  as  having 
negative  as  well  as  positive  characters. 
Of  the  former,  it  may  be  observed  that  a 
tumour  is  not  such  a  swelling  as  results 
directly  from  injury ;  nor  from  inflamma¬ 
tion,  whether  of  a  general  or  specific  form., 
or  involving  only  some  definite  structures. 
Neither  is  a  tumour  produced  by  displace¬ 
ment  of  an  organ,  or  malformation  of  any 
part ;  nor  is  it  a  collection  of  fluid  in  a 
naturally  existing  cavity,  nor  a  distended 
condition  of  some  part  of  a  vessel  or  canal. 
Hence,  traumatic  hasmatoma,  abscesses, 
adenitis,  gummata,  synovitis,  hernia,  menin¬ 
gocele,  hydrocele  of  the  tunica  vaginalis, 
and  aneurism,  are  not  tumours  in  an  exact 
use  of  the  term;  although  such  expressions 
as  4  hernial  tumour  ’  are  often  convention¬ 
ally  employed,  as  denoting  that  such  a 
swelling  resembles  a  tumour  in  some  one 
or  more  of  its  positive  characters,  which 
are  persistency  of  the  swelling,  an  inherent 
power  of  continued  growth,  and  an  in¬ 
capacity  either  of  spontaneous  cure  or  of 
dispersion  by  remedial  agents  of  any  kind. 

In  structure,  a  non-malignant  tumour, 
such  as  lipoma,  adenoma,  or  exostosis,  is 
of  the  nature  of  a  localised  hypertrophy  of 
a  tissue  naturally  existing  in  the  part. 
Physically,  such  tumours  may  be  either 
subcutaneous  swellings,  smooth  on  the  sur¬ 
face  and  more  or  less  closely  connected  to 
the  tissue  or  organ  in  which  they  are  de¬ 
veloped,  or  outgrowths.  As  regards  consis¬ 
tency,  they  may  be  either  solid,  fluid,  or 
mixed,  and,  if  solid  at  first,  they  may  be¬ 
come  cystic,  or  if  fluid  at  first,  the  con¬ 
taining  cyst  may  be  filled  by  the  growth 
of  an  intra- cystic  solid  tumour. 

In  the  endeavour  to  define  the  term 
non-malignant  as  applied  to  certain  tu¬ 
mours,  it  must  be  observed  that  this  term 
is  a  purely  clinical  expression,  and  refers  to 
their  life-history  and  to  the  effects  they 
produce  upon  the  owners.  With  this  in 
mind,  the  structure  or  composition  of  any 
tumour  may,  for  the  moment,  be  left  out 
of  consideration,  and  the  simplest  course 
will  be  to  state  the  converse  of  the  signs 
of  malignancy.  Innocent  tumours  do  not, 
when  the  growth  is  left  to  run  its  course, 
with  unerring  certainty  destroy  the  patient’s 
life  ;  indeed,  the  true  state  of  the  case  is 
that,  as  a  rule,  a  non-malignant  tumour 
exercises  no  prejudicial  influence  on  the 
health  of  a  patient.  They  possess  no  power 
of  infecting  neighbouring  parts  by  an  ad- 
J  vancing  infiltration  of  the  adjacent  tissues, 
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nor  of  the  viscera  and  distant  parts  by  a 
subtle  deposit  of  germs  of  the  parent 
growth,  which,  in  the  likeness  of  the  ori¬ 
ginal  growth,  become  new  tumours — se¬ 
condary  growths,  as  they  are  termed.  On 
the  contrary,  non-malignant  tumours  re¬ 
main  always  localised  even  when  multiple. 
Malignant  tumours  have  a  distinct  prone¬ 
ness  to  ulcerate  ;  this  character  is  entirely 
foreign  to  non-malignant  tumours,  the  skin 
over  which  has  the  same  liability  to  ulcera¬ 
tion  as,  and  scarcely  more  than,  any  other 
part.  Malignant  tumour’s  evince  a  very 
constant  tendency  to  recur  after  removal, 
in  the  site  of  the  original  growth — a  ten¬ 
dency  which  continues,  however  frequently 
the  local  affection  may  have  been  extir¬ 
pated.  Non-malignant  tumours  are  seldom 
reproduced,  and  one  is  tempted  to  say  never, 
if  the  whole  of  the  visible  growth  has  been 
removed. 

Cause. —  It  must  be  admitted  that  the 
usually  accepted  explanations  for  the  oc¬ 
currence  of  tumours  are  very  meagre,  and 
that,  in  truth,  we  know  very  little  indeed  of 
any  cause  based  on  wull-ascertained  facts. 
Developmental  errors  afford  an  explana¬ 
tion  in  congenital  hygroma  and  some 
dermoid  cysts.  An  excess  of  formative 
material  in  some  instances,  or  a  localised 
hypertrophy  in  others,  may  supply  a  reason 
for  many  of  the  connective-tissue  tumours, 
whilst  localised  irritation  may  offer  an  ex¬ 
planation  for  the  frequency  with  which 
tumours  are  found  in  similar  sites. 

The  results  of  obstruction  of  the  duct  of 
a  sebaceous  follicle  may  serve  to  point  out 
how  some  cysts  are  formed,  whilst  the  dis¬ 
tension  of  some  minute  space  explains 
others ;  and  changes,  perhaps  inflammatory, 
or  possibly  degenerative,  may  explain  the 
growth  of  a  large  cyst  or  a  cystic  tumour 
from  a  small  body  like  a  Graafian  follicle. 
For  the  majority  of  tumours  there  seems 
no  satisfactory  explanation,  nor  can  we  go 
further  than  the  statement  that  tumours 
‘  are  the  result  of  some  inexplicable  error  in 
nutrition  in  the  part  they  affect,  and  are 
dependent  in  the  same  measure  as  are  the 
natural  tissues  on  the  blood  for  the  appro¬ 
priate  materials  of  their  nutrition.’ 

Pathology. — A  distinctive  feature  in  the 
histology  of  a  non-malignant  tumour  is  its 
resemblance  to  some  one  or  more  of  the 
adult  tissues  of  the  body,  and  it  has  become 
a  pathological  axiom  that  the  more  com¬ 
plex,  the  more  highly-developed  the  tissues 
of  a  tumour  are — the  more,  in  a  word,  it 
approaches  the  type  of  one  of  the  fully 
organised  normal  adult  tissues,  whether  it 
be  fat,  gland,  or  bone — the  more  surely 


is  its  non-malignancy  proclaimed ;  and 
whilst  there  are  the  greatest  differences  in 
the  frequency  with  which  the  various  forms 
of  tumour  occur,  yet  instances  of  all  recog¬ 
nised  tissues  being  found  in  growths  are 
well-established. 

It  must  not,  howrever,  be  taken  for 
granted  that,  from  the  structure  of  a  tumour 
alone,  its  malignancy  or  non-malignancy  can 
be  asserted  ;  for  quite  certainly  sarcoma¬ 
tous  elements — i.e.  such  as  resemble  some 
foetal  structure — are  found  in  tumours  whose 
general  composition  is  that  of  one  of  the 
non-malignant  group,  and  whose  clinical 
features  clearly  require  that  it  should  be  con¬ 
sidered  innocent.  True  it  is,  nevertheless, 
that,  in  some  instances,  features  denoting 
malignancy  maybe  superadded  to  a  growth 
which,  at  its  commencement,  appeared  of 
a  simple  nature ;  and,  having  in  view  the 
general  similarity  that  exists  between  the 
cells  seen  in  the  course  of  the  processes  of 
inflammation  (especially  those  existing 
during  the  developmental  period)  and  some 
typical  cells  of  sarcomatous  tissue,  sur¬ 
prise  cannot  be  felt  that,  occasionally,  a 
malignant  invasion  of  an  innocent  tumour 
occurs,  or  that  an  injured  or  inflamed  part 
becomes  the  seat  of  a  malignant  growth. 

Upon  naked-eye  inspection,  most  of  the 
tumours  under  notice  will  be  seen  to  be 
invested  with  a  capsule,  which  is  commonly 
intimately  blended  with  the  growth,  but 
loosely  connected  to  the  surrounding  struc¬ 
tures.  Some  of  the  solid  tumours  are  lobed, 
whilst  the  cystic  may  show  pouches.  As 
a  rule,  non-malignant  tumours  grow  much 
more  slowly  than  the  malignant,  yet  in 
nearly  all  tumours  periods  of  active  increase 
occur,  and  some  of  the  forms  of  non-malig¬ 
nant  tumours  attain  a  great  size,  notably 
lipomata  ;  others,  again,  as  the  myo-fibro- 
mata  of  the  uterus,  shrink  and  may  almost 
disappear  coincidently  with  the  cessation 
of  the  menstrual  function.  Degenerative 
changes,  such  as  calcification,  sometimes 
are  noticed,  whilst  in  other  forms  there  is 
a  great  liability  to  the  formation  of  cysts, 
the  result  of  a  process  of  softening  or  a 
mucoid  change  ending  in  the  formation  of 
definite  cavities.  In  the  case  of  cysts, 
which  at  first  may  seem  quite  ‘  barren,’  a 
sort  of  germinating  process  begins,  and 
from  some  portion  of  the  wall  a  solid  intra- 
cystic  growth  sprouts  up,  frequently  going 
on  to  fill  up  and  occupy  the  whole  cavity 
of  the  cyst  or  cysts.  Whilst  some  forms 
of  tumours,  particularly  those  formed  of 
erectile  tissue,  are  congenital  or  commence 
in  the  early  period  of  life,  some,  like  exos¬ 
toses,  grow  whilst  the  bony  framework  is 
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growing ;  others  again,  like  the  adenoid 
tumours  of  the  breast  or  the  myo -fibromata, 
occur  chiefly  during  the  period  of  functional 
activity  of  a  particular  organ,  whilst,  again, 
others — for  instance,  the  prostatic  adeno¬ 
mata — mark  the  declining  period  of  life. 
Putting  on  one  side  growths  which  are 
more  or  less  peculiar  to  either  sex,  on  the 
whole  women  seem  to  grow  tumours  more 
frequently  than  do  men. 

Symptoms  and  Diagnosis. — The  symp¬ 
toms  of  an  external  tumour  are  objective 
— due  to  the  presence  of  a  swelling.  The 
diagnosis  of  a  ‘  new  growth  ’  tumour  from  a 
swelling  which  has  been  defined  to  have 
no  claim  to  the  technical  term  of  tumour , 
involves  an  inquiry  into  history,  mode  of 
origin,  and  physical  characters.  In  most 
forms  of  non-malignant  tumours,  after  care¬ 
ful  inquiry  and  examination,  a  diagnosis  is 
simple,  in  many  it  is  palpable  ;  occasionally, 
the  history  and  physical  characters  are 
irreconcilable.  In  such  a  case,  it  is  nearly 
always  prudent  to  give  preference  to  the 
physical  symptoms.  Again,  in  a  few  in¬ 
stances,  the  physical  conditions  of  a  swell¬ 
ing  may  allow  of  a  diagnosis  of  some  two  or 
three  affections  ;  here  the  probability  of  the 
swelling  being  one  of  them  on  the  score  of 
frequency  should  be  allowed  to  prevail. 
From  the  circumstances  that  a  simple 
tumour  is  nearly  always  encapsuled,  and 
can  be  more  or  less  readily  displaced  from 
its  ordinary  position,  whilst  in  an  inflamed 
part  everything  feels  fixed  and  adherent, 
it  is  seldom  that  an  abscess  is  mistaken  for 
a  tumour ;  yet  an  error  in  the  opposite 
direction  has  equally  to  be  avoided.  One 
must  not  assume  that  because  a  swelling  is 
inflamed,  therefore  it  cannot  be  a  tumour ; 
an  innocent  tumour,  especially  when  there 
is  some  fluid  in  it,  is  very  prone  to  attacks 
of  inflammation.  In  these  circumstances, 
as  indeed  may  be  advisable  in  others,  aspi¬ 
ration  of  the  swelling  or  the  extraction  of  a 
small  portion  of  tissue,  and  its  examination 
under  the  microscope,  will  often  allow  of 
an  exact  diagnosis  being  made. 

As  between  a  malignant  and  a  non- 
malignant  tumour,  the  diagnosis  turns 
upon  many  considerations,  but  the  charac¬ 
ters  and  relations  of  the  tumour  are  the 
most  reliable.  A  non-malignant  tumour  is, 
as  a  rule,  both  more  superficially  placed, 
better  defined,  and  more  isolated  from  sur¬ 
rounding  parts ;  the  integument  is  less  often 
implicated  in  the  growth ;  its  rate  of  in¬ 
crease  is  much  less  rapid ;  whilst  the  actual 
period  for  which  a  tumour  has  existed  is, 
if  one  of  years,  often  well-nigh  conclusive 
evidence  of  its  harmless  nature.  As  it  is 


only  in  the  later  stages  that  a  malignant 
tumour  visibly  affects  the  health,  too  much 
importance  must  not  be  attached  to  this 
question,  nevertheless  loss  of  weight  is  a 
common  symptom  in  all  malignant 
tumours. 

Treatment. — Dealing  with  solid  tumours 
first,  it  is  clear  that,  for  the  large  propor¬ 
tion,  the  only  treatment  is  the  radical  one 
of  extirpation.  It  would  be  out  of  place  to 
describe  how  this  should  be  done,  or  to  go 
into  any  of  the  subsidiary  details  connected 
with  the  operative  procedure,  whether  re¬ 
lating  to  patients  or  their  wounds  ;  on  this 
subject  all  that  is  requisite  being  to  point 
out  the  circumstances  which  either  call  for 
an  operation  or  render  it  unadvisable,  as 
well  as  to  indicate  those  tumours  that  can  be 
more  appropriately  treated  by  other  means. 

As  a  rule,  in  non-malignant  tumours, 
surgical  interference  is  a  question  of  ex¬ 
pediency,  since  neither  life  nor  even  health 
is  often  threatened  ;  where  they  are,  as  for 
instance  in  ovarian  tumours,  the  risk  of  a 
capital  operation  is  justly  permitted,  other¬ 
wise  the  risk  involved  by  the  proposed 
operation  should  be  measured  before  de¬ 
ciding  in  favour  of  it.  Subject  to  these 
provisions,  the  removal  of  a  tumour  is  to  be 
recommended  when  it  is  unsightly  or  dis¬ 
tinctly  inconvenient  from  its  position  or 
its  size,  or  is  painful,  or  is  obviously  grow¬ 
ing.  In  some  forms  of  tumour,  the  pos¬ 
sibility  of  a  cancerous  or  malignant  change 
supervening  should  influence  the  decision 
in  favour  of  operating.  In  the  absence  of 
any  of  those  conditions,  an  operation  is  not 
to  be  pressed  upon  a  patient. 

On  the  other  hand,  when  by  the  re¬ 
moval  of  a  tumour  an  injury,  likely  to  be 
attended  with  permanently  harmful  results 
to  the  patient,  may  be  inflicted  upon  some 
structure — such,  for  instance,  as  the  division 
of  a  portion  or  the  whole  of  a  nerve  in  dis¬ 
secting  out  a  neuroma,  or  the  laying  open 
a  large  joint  in  taking  away  an  exostosis — - 
then  in  these  and  similar  cases  an  opera¬ 
tion  must,  as  a  rule,  be  refused. 

Erectile  tumours  for  the  most  part  only 
require  for  their  cure  that  the  blood  in 
the  dilated  vessels  should  undergo  coa¬ 
gulation.  This  may  often  be  accomplished 
by  electrolysis,  styptic  injections  or  setons, 
or  possibly  even  by  compression  or  ligation 
of  the  afferent  trunk-arteries.  Of  the  elec¬ 
trolytic  treatment  of  tumours,  the  writer 
would  venture  to  express  the  opinion  that 
it  is  deserving  of  a  more  extended  trial 
than  it  has  as  yet  obtained. 

Completely  fluid  tumours,  particularly 
those  pellucid  cysts  called  hygromata,  may 
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be  occasionally  cured  by  repeated  aspira¬ 
tion,  or,  this  failing,  by  the  injection  of 
Morton’s  fluid  into  the  cyst ;  or  a  seton  may 
be  passed  through  it.  But  this  is  liable  to 
lead  to  a  tedious  as  well  as  painful  sup¬ 
purative  process,  and  it  should  not  there¬ 
fore  be  inconsiderately  put  into  practice. 
These  measures  again  may  be  employed 
when  excision  of  the  cyst  is  impracticable, 
but,  when  it  is  easily  removable,  that  pro¬ 
cedure  is  the  best  for  most  fluid  tumours, 
as  well  as  for  those  tumours  which  are 
partly  solid  and  partly  fluid. 

Alfred  Willett. 

TUMOURS  OF  BONE  may  be  either 
simple  or  malignant ;  the  latter  are  by  far 
the  most  important,  forming  about  one-half 
of  all  the  tumours  which  have  their  origin 
in  the  osseous  system. 

Taking  the  simple  tumours  first,  we  may 
refer  the  reader  to  the  article  on  Exostosis 
for  a  description  of  these  bony  outgrowths 
or  osteomata. 

Fibromata  of  Bone  are,  comparatively 
speaking,  rare,  except  in  connection  with 
the  jaws.  See  Jaws,  Diseases  of  the.  They 
also  occasionally  spring  from  the  base  of 
the  skull,  and  may  hang  down  into  the 
naso-pharyngeal  space.  When  polypoid  in 
form,  such  a  tumour  may  be  very  easily 
snared  by  a  loop  of  wire  passed  through  the 
nose  and  slipped  over  the  growth  by  a 
finger  in  the  mouth.  For  fuller  details  as 
to  the  tumours  in  this  space,  see  Naso¬ 
pharyngeal  Growths.  In  the  long  bones, 
the  simple  fibroma  arises  from  the  perios¬ 
teum,  and  pushes  aside  the  adjacent  tissues, 
but  does  not  invade  them  like  the  sarco¬ 
mata.  Nor  does  it  in  any  way  destroy  the 
bone  to  the  surface  of  which  it  is  attached. 
It  is  very  rarely  met  with,  and  can  only 
be  diagnosed  from  a  periosteal  sarcoma 
by  the  length  of  time  that  it  has  existed, 
by  its  uniform  consistence,  smooth  sur¬ 
face,  and  perfect  freedom  from  pain.  If 
a  reliable  history  can  be  obtained  which 
proves  beyond  a  doubt  that  it  has  been  of 
an  excessively  slow  growth,  the  proper 
treatment  will  be  to  remove  it  from  the 
bone  without  interfering  with  the  integrity 
of  the  shaft.  It  must,  however,  always  be 
remembered  that  it  has  a  very  close  affi¬ 
nity  to  the  spindle-celled  periosteal  sarcoma, 
for  which  the  limb  must  be  removed  at  a 
considerable  distance  from  the  growth. 
Some  of  the  periosteal  sarcomata,  having  a 
large  admixture  of  fibrous  tissue,  and  being 
in  consequence  exceedingly  dense  and  firm 
in  structure,  resemble  very  closely  the 
fibromata.  These  have  been  called  fibro¬ 


sarcomata,  and  are  more  fully  described  in 
the  latter  part  of  the  article  Sarcoma. 

Enchondromata  of  Bone,  when  purely 
cartilaginous,  are  simple  tumours  which  do 
not  return  after  their  complete  removal. 
If  such  a  tumour  shows  the  characteristics 
of  a  malignant  growth,  it  is  almost  certain 
that  the  cartilage  is  mixed  with  other 
embryonic  tissues,  and  is  practically  a 
chondrifying  sarcoma.  An  enchondroma 
in  most  cases,  closely  resembles  hyaline 
cartilage,  which  presents  itself  in  a  more  or 
less  embryonic  form ;  but  it  may  have  a 
varying  amount  of  fibrous  tissue  in  its 
matrix,  and  in  this  way  simulate  fibrous 
cartilage.  Calcification  and  ossification  may 
also  take  place,  and,  in  the  latter  instance, 
partly  convert  the  tumour  into  an  osseous 
growth.  An  extreme  example  of  this  change 
is  seen  in  the  cancellous  exostosis  ( see 
Exostosis),  which  is  generally  covered  by 
a  layer  of  cartilage,  and  increases  in  size  by 
the  ossification  of  its  cartilaginous  cap. 
Fatty  and  myxomatous  tissue  are  also  not 
uncommonly  present,  especially  in  the 
larger  tumours  (chondro-myxoma).  These 
changes  may  convert  different  parts  of  the 
growth  into  a  soft  and  diffluent  mass,  and 
even  produce  distinct  cystic  cavities.  Since 
the  microscope  has  been  more  generally 
used  for  the  minute  and  thorough  examina¬ 
tion  of  all  new-growths,  it  has  been  found 
that,  even  where  the  tumour  appears  to  the 
naked  eye  to  be  almost  entirely  composed 
of  cartilage,  a  certain  admixture  of  the 
other  embryonic  tissues  may  be  discovered. 
It  is  also  known  that  a  sarcoma  of  bone 
may,  in  part,  be  converted  into  cartilage. 
Putting  these  two  facts  together,  most  sur¬ 
geons  believe  that,  where  an  enchondroma 
returns  after  removal,  or  is  widely  dissemi¬ 
nated  in  the  glands  and  viscera,  the  case  is 
not  one  of  simple  enchondroma,  but  a 
mixture  of  two  growths,  both  starting  from 
embryonic  tissue,  or  more  probably  a 
sarcoma  in  which  a  part  of  the  embryonic 
tissue  has  become  cartilaginous — i.e.  a 
chondrifying  sarcoma.  In  former  days  it 
was  very  probable  that  the  sarcomatous 
element  would  be  overlooked,  when  the 
tumour  appeared  to  be  almost  entirely 
composed  of  cartilage. 

Situation. — The  pure  enchondromata 
of  bone  are  most  commonly  found  arising* 
from  the  phalanges  or  metacarpal  bones. 
They  are  then  frequently  multiple,  so  that 
a  patient  may  have  one  hand  distorted 
by  several  of  these  tumours.  Both  hands 
and  both  feet  may  be  similarly  affected, 
but  it  is  far  more  common  in  the  former 
than  in  the  latter.  Though  often  multiple- 
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these  enchondromata  are  generally  small, 
hut  their  size  is  quite  sufficient  to  very 
seriously  interfere  with  the  functions  of 
the  hand  or  foot.  These  small  multiple 
enchondromata  usually  arise  in  the  medul¬ 
lary  cavities  of  the  smaller  bones  just 
named,  so  that  a  complete  shell  or  plates  of 
bone  are  generally  found  upon  the  surface. 
A  cartilaginous  tumour  arising  on  the  other 
and  larger  bones  is  always  single,  and  may 
assume  enormous  proportions.  The  scapula 
and  pelvis  are  common  sites  for  these 
growths,  so  also  are  the  adjoining  parts  of 
the  femur  and  tibia ;  but  scarcely  any  bone 
in  the  skeleton  can  be  said  to  be  free  from  the 
possible  development  of  an  enchondroma. 
In  these  cases  they  generally  grow  from  the 
periosteum,  and  are  consequently  attached 
in  many  cases  only  to  the  surface  of  the 
bone ;  but  the  latter  may  be  partially  ab¬ 
sorbed  by  pressure.  Many  of  those  enor¬ 
mous  tumours  which  are  described  in 
our  surgical  literature  as  enchondromata 
would,  in  the  present  day,  be  classified  as 
sarcomata,  for  the  reasons  that  have  been 
already  stated  at  the  commencement  of 
this  article. 

Age. — The  multiple  tumours  of  the 
hands  may  occur  either  during  childhood  or 
in  the  young  adult,  but  the  majority  arise 
before  the  age  of  puberty.  With  regard 
to  the  single  and  larger  growths,  they  are 
generally  seen  at  a  somewhat  later  period 
of  life,  but  it  is  difficult  to  form  any  decided 
opinion  as  to  the  usual  limits  of  age,  on 
account  of  the  uncertain  nature  of  the 
tumour  in  most  of  the  recorded  cases. 

Diagnosis. — A  cartilaginous  tumour  is 
globular  in  outline,  with  a  slightly  lobulated 
surface,  but  this  is  nevertheless  perfectly 
smooth  in  each  of  its  larger  and  smaller  sub¬ 
divisions.  Its  consistence  may  vary  from  a 
very  dense  and  solid  growth  to  one  which, 
with  some  confidence,  may  be  thought  to 
be  in  part  cystic.  The  outline  can  be  very 
clearly  felt,  being  distinctly  circumscribed, 
and,  as  there  is  no  infiltration  of  the  sur¬ 
rounding  tissues,  the  skin  and  muscles  may 
be  made  or  seen  to  move  without  traction 
upon  the  tumour ;  in  its  simplest  form 
it  merely  pushes  aside  the  overlying  and 
adjacent  structures,  without  invading  them 
in  its  growth.  As  a  general  rule,  it  is  per¬ 
fectly  painless,  unless  some  nerve  be  acci¬ 
dentally  stretched  or  pressed  upon.  There 
is  consequently  no  inconvenience  com¬ 
plained  of  except  from  its  weight  and  size. 
It  is  exceedingly  indolent  and  slow  in  its 
growth,  occupying  many  years  in  attaining 
any  great  size.  Rapidly  growing  enchondro¬ 
mata  have  been  described  and  thought  to 


be  a  malignant  type  of  cartilaginous  tumour, 
from  the  fact  that  they  sometimes  returned 
after  removal  either  in  the  site  of  operation 
or  in  the  glands  and  viscera  ;  but,  as  has  been 
before  explained,  it  is  very  doubtful  whether 
they  are  not  sarcomata  in  which  chondrifi- 
cation  had  taken  place. 

The  enchondromata  of  the  hand,  whether 
multiple  or  single,  do  not,  as  a  rule  give 
rise  to  any  difficulty  in  diagnosis.  The  age 
at  which  they  occur,  the  particular  bones 
affected,  their  central  position  in  these  bones, 
their  slow  growth  and  freedom  from  pain 
and  tenderness,  combine  to  make  the  dia¬ 
gnosis  tolerably  easy.  The  consistence  may 
vary  considerably  in  different  parts,  so  that 
a  deceptive  sense  of  fluctuation  may  at 
times  be  detected ;  but  although  in  such 
instances  the  bone  has  evidently  been  per¬ 
forated  by  the  growth,  osseous  plates  will 
be  found  in  some  parts  of  its  surface,  and 
the  general  impression  will  be  that  of  an 
elastic  central  growth  rather  than  a  fluid 
tumour.  In  its  early  stages  it  might  pos¬ 
sibly  for  a  time  be  confused  with  a  so-called 
‘  strumous  phalanx,’  which  is  also  most  com¬ 
monly  seen  in  childhood.  The  metacarpal 
bone  may  be  affected  in  a  similar  manner 
by  a  strumous  ostitis.  But  in  the  latter 
cases  some  signs  of  inflammatory  infiltra¬ 
tion  would  be  felt  in  the  superficial  struc¬ 
tures,  and  tenderness  on  pressure.  The 
enchondroma,  though  globular  in  its  general 
outline,  has  usually  small  rounded  pro¬ 
jections  on  its  surface;  but  the  skin  and 
superficial  structures  are  never  infiltrated 
and  adherent  to  the  parts  beneath,  as  in  the 
strumous  disease  of  the  phalanx  and  meta¬ 
carpal  bone.  As  time  goes  on  and  sup¬ 
puration  takes  place,  some  shortening  of  the 
bone  is  produced  and  the  swelling  dimi¬ 
nishes  in  size,  whereas  the  enchondroma 
steadily  increases  without  any  signs  of  in¬ 
flammation  or  suppuration. 

Syphilitic  disease  of  the  phalanges,  which 
is  seen  in  young  children,  is  generally  dis¬ 
tinguished  by  the  fusiform  enlargement  of 
the  whole  bone  without  any  tendency  to 
suppurate,  and  by  the  history  and  other 
signs  of  syphilis.  It  has  never  the  globular 
outline  of  an  enchondroma,  nor  its  elastic 
sensation  on  pressure.  The  tumour  also 
only  occupies  a  part  of  the  bone,  and  gene¬ 
rally  one  of  its  extremities. 

The  larger  enchondromata,  which  occur 
in  other  parts  of  the  skeleton,  may  give  rise 
to  greater  difficulty,  for  although  we  maybe 
able  to  say  that  a  given  tumour  contains 
cartilage,  yet  we  cannot  always  feel  con¬ 
fident  that  this  is  the  particular  tissue  which 
controls  the  sequel  of  the  case.  As  has  been 
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already  pointed  out,  tlie  cartilage  may  be  ' 
in  part  ossified,  but  this  and  other  simple 
changes  are  of  less  consequence  than  the 
possibility  of  the  presence  of  sarcomatous 
elements  in  its  structure.  The  real  difficulty 
in  these  cases  will  lie  between  the  simple 
periosteal  enchondroma  and  the  chondri- 
fying  periosteal  sarcoma.  The  history  will 
generally  be  the  most  important  point  in  the 
decision  of  this  question. 

The  rapidity  of  growth  in  the  case  of 
the  enchondroma  is  commonly  measured  by 
years  ;  whereas,  in  the  sarcoma,  months,  or 
even  weeks,  produce  a  visible  alteration  in 
the  size  of  the  tumour.  Pain  is  also  fre¬ 
quently  complained  of  in  the  sarcoma,  and 
in  some  cases  is  a  very  conspicuous  feature, 
keeping  the  patient  awake  at  night  for  many 
hours  ;  an  enchondroma,  on  the  other  hand, 
is,  as  a  general  rule,  quite  free  from  this 
distressing  symptom,  and  only  gives  rise  to 
inconvenience  from  its  size. 

In  an  enchondroma  there  should  be  no 
infiltration  of  the  surrounding  parts,  so  that 
the  tissues  ought  to  move  smoothly  and 
easily  over  the  tumour,  whereas  in  the 
malignant  growth  the  reverse  is  generally 
the  case. 

The  treatment  of  a  simple  enchondroma 
depends  somewhat  on  the  part  that  is  in¬ 
volved  and  the  inconvenience  which  it 
causes.  In  the  hand,  the  tumour  may 
sometimes  be  removed  without  the  loss  of 
the  bone,  but  it  can  only  be  done  where  the 
growth  has  not  converted  the  shaft  into  a 
mere  shell.  The  writer  of  this  article  ex¬ 
cised  an  enchondroma  from  one  of  the 
metacarpal  bones,  which  had  grown  from 
its  medullary  cavity  but  projected  only  on 
the  flexor  aspect,  leaving  the  cortex  of  the 
shaft  on  the  dorsum  perfectly  free.  The 
tumour  was  removed  from  the  flexor  side, 
and  the  thin  strip  of  cortical  bone  left  in 
situ.  The  patient  recovered  with  the  per¬ 
fect  use  of  his  hand,  and  no  recurrence  took 
place.  But,  as  a  general  rule,  the  bone  is 
so  disorganised  that  the  whole  of  it  has  to 
be  taken  away.  Amputation  of  the  finger 
with  its  metacarpal  bone,  if  the  latter  be 
involved,  is  therefore  the  usual  method  of 
giving  relief  where  an  operation  is  required. 
It  must,  however,  be  remembered  in  these 
cartilaginous  tumours  of  the  hand  that  the 
growth  is,  after  all,  benign,  and  that  it 
generally  ceases  to  increase  before  it  has 
attained  a  large  size.  Consequently,  when 
it  does  not  interfere  with  the  usefulness  of 
the  hand,  it  may  be  wiser  not  to  remove 
a  part  of  so  much  importance  as  a  whole 
finger  with  its  metacarpal  bone,  unless  the 
patient  is  himself  exceedingly  anxious  to 


!  have  it  done  on  account  of  the  deformity. 
On  the  other  hand,  if  a  finger  is  already 
disabled  by  such  a  tumour,  it  had  better  be 
removed. 

It  is  difficult  to  lay  down  any  rules  for 
the  large  single  enchondromata  which  grow 
from  the  long  and  flat  bones,  such  as  the 
femur  and  scapula,  for  they  differ  very  much 
in  their  importance.  One  that  is  slowly 
but  steadily  increasing  should  be  removed, 
for  it  may  in  time  assume  such  a  size  as 
would,  from  the  magnitude  of  any  subse¬ 
quent  operation,  of  itself  endanger  life,  and 
one  can  scarcely  estimate  the  inconvenience 
and  disability  to  which  it  may  eventually 
give  rise.  An  exploratory  incision  may  be 
made  to  see  if  it  can  be  removed  from  the 
bone  to  which  it  is  attached.  In  some  cases, 
it  may  be  taken  away  without  destroying 
more  than  a  limited  portion  of  the  bone 
from  which  it  grows ;  in  others,  the  shaft  of 
a  long  bone  may  be  so  injured  as  to  neces¬ 
sitate  the  amputation  of  the  limb.  An  en¬ 
chondroma  of  moderate  size,  attached  to  one 
of  the  larger  bones  and  perfectly  stationary 
in  its  growth,  may,  for  a  time  at  least,  be 
left  without  interference,  particularly  if  its 
removal  would  entail  some  loss  of  function 
in  the  part  to  which  it  is  fixed.  But  the 
patient  should  be  cautioned  as  to  the  pos¬ 
sibility  of  its  increase,  and  the  necessity  in 
that  case  of  again  consulting  his  medical 
adviser.  When,  however,  a  tumour  appears 
on  examination  to  be  an  enchondroma,  but 
yet  has  increased  very  rapidly  in  size  and 
shown  other  signs  of  being  malignant,  it 
should  be  treated  like  a  sarcoma,  and  the 
limb  be  removed  at  once  well  above  the 
seat  of  the  disease. 

Sarcomata  of  Bone. — General  articles 
on  Sarcoma  and  Malignant  Tumours 
affecting  all  the  tissues  and  organs,  but  not 
especially  referring  to  bone,  are  given  else¬ 
where.  Although  this  subject  has  been  dis¬ 
cussed  in  the  manner  indicated  above,  yet 
it  is  thought  desirable  to  give  more  fully  in 
this  article  an  account  of  the  sarcomata  in 
their  special  relation  to  bone,  for  they  are 
by  far  the  most  important  of  the  tumours 
which  start  in  the  osseous  system.  It 
will  not  be  necessary  to  again  describe  the 
structure  of  the  different  varieties  of  these 
tumours. 

Cause. — The  theories  as  to  the  etiology 
of  these  growths  have  been  very  fully  dis¬ 
cussed  under  Malignant  Tumours,  and  it 
is  here  only  necessary  to  emphasise  a  fact 
of  some  clinical  importance — that  a  very 
large  proportion  of  the  sarcomata  of  bone 
are  traced  by  the  patients  to  some  definite 
injury,  such  as  a  blow,  a  kick,  or  a  fall. 
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Central  and  Peripheral  Sarcomata. — 

These  may  start  from  the  centre  or  from 

the  surface  of  a  hone,  and  it  is  exceedingly 

difficult  in  some  of  the  flat  bones,  such  as 

the  skull,  scapula,  and  ilium,  to  say  where 

the  tumour  commenced.  But  in  the  long 

bones  there  is  not,  as  a  rule,  any  difficulty  in 

distinguishing  between  the  two,  even  during 

life.  The  parosteal  tumours,  or  those  which 

are  connected  with  the  outer  laver  of  the 

«/ 

periosteum,  will  not  be  included  in  the  peri¬ 
osteal  or  peripheral  tumours  of  bone,  as  it  is 
probable  that  they  only  secondarily  invade 
or  become  attached  to  the  periosteum.  The 
periosteal  or  peripheral  sarcomata  develop 
generally  from  the  osteogenetic  layer  of  the 
periosteum,  and  are  especially  prone  to  be 
in  part  calcified  or  ossified.  The  bone  it¬ 
self  upon  which  they  are  seated  may  be 
normal  or  itself  invaded  by  extension 
through  the  Haversian  canals. 

Mr.  Butlin  has  ably  pleaded  against 
the  use  of  the  word  4  osteoid  ’  in  relation  to 
these  changes  of  structure  in  the  periosteal 
sarcomata.  We  have  no  space  here  to 
produce  his  arguments  against  the  term 
4  osteoid,’  which  ‘  implies  the  presence  of 
a  substance  like  bone,  yet  not  bone.’  Suffice 
it  to  say  that  ossifying,  calcifying,  or  chon- 
drifying  sarcoma  is  distinctly  more  correct, 
and  at  the  same  time  more  nearly  expresses 
the  changes  that  may  occur  in  the  periosteal 
growths.  An  equal  objection  may  be  taken 
to  the  word  4  osteosarcoma,’  which  has  been 
used  with  very  various  meanings.  After 
removal,  these  tumours,  which  spring  from 
the  periosteum,  have  in  most  instances  a 
distinct  radiation  from  the  bone  upon  which 
they  are  placed.  The  columns  or  lines  ap¬ 
pear  to  be  produced  by  the  calcification  and 
ossification  round  the  small  vessels  which 
run  from  the  periosteum  at  right  angles  to 
the  bone.  As  the  tumour  increases  in  size, 
the  periosteum  is  farther  removed  from  the 
bone,  so  that  the  area  in  which  this  radiation 
and  subsequent  ossification  or  calcification 
may  occur  becomes  larger,  and  occupies  a 
greater  part  of  the  new-growth.  But  bone 
is  never  found  in  the  capsule  or  outer  part 
of  the  tumour.  The  central  sarcoma  starts 
in  the  medullary  canal,  and  gradually  ap¬ 
proaches  the  surface  by  destruction  and  ex¬ 
pansion  of  the  bone  within  which  it  grows. 
As  it  reaches  the  surface,  the  periosteum, 
irritated  by  its  presence,  produces  new  bone 
to  encapsule  the  growth ;  so  that,  as  it  in¬ 
creases  in  size,  a  shell  of  new  bone  is  still 
found  upon  its  exterior.  This  is  the  dis¬ 
tinguishing  feature  both  in  a  clinical  and 
a  naked  eye  examination  of  the  difference 
between  the  central  and  peripheral  tumours  . 


of  bone.  This  encapsulating  shell  of 
bone  is,  however,  rarely  complete,  and 
may  only  be  represented  by  a  few  osseous 
plates. 

The  microscopical  and  naked  eye  ap¬ 
pearances  of  the  different  varieties  of  Sar¬ 
coma  will  be  found  under  the  article  of  that 
name,  and  need  not  be  repeated  here.  The 
round-celled,  spindle-celled,  mixed-celled, 
and  myeloid  sarcoma,  which  is  the  classi¬ 
fication  there  adopted,  may  each  of  them 
attack  the  various  parts  of  the  human 
skeleton.  The  last  one  only  of  the  group 
is  confined,  almost  entirely,  to  the  tumours 
arising  from  the  gums  and  the  cancellous 
parts  of  the  bones,  whilst  the  other  varieties 
may  be  found  equally  in  the  central  and 
peripheral  sarcomata.  From  a  perusal  of 
the  article  just  alluded  to,  the  reader  will 
find  that  other  subdivisions  might  be  made 
according  to  the  secondary  changes  to  which 
many  of  them  are  liable.  It  is  here  only 
necessary  to  mention  those  which  are  of 
practical  and  clinical  importance.  One  form, 
in  which  there  is  often  a  large  development 
of  bone,  has  been  already  mentioned  in 
describing  the  periosteal  sarcoma.  Cartilage 
may  also  be  found,  and  is  especially  referred 
to  under  Enchondroma.  The  cystic  and 
vascular  conditions  which  are  sometimes 
found  are  of  still  greater  importance,  as 
they  are  liable  to  be  misunderstood.  These 
tumours  are  all  of  them,  but  especially  the 
central  sarcomata,  liable  to  degenerative 
changes.  They  may  be  in  part  cystic, 
myxomatous,  or  fatty,  and  the  possibility 
of  these  conditions  being  present  must  not 
be  forgotten  in  an  examination  of  any  par¬ 
ticular  case,  as  it  will  give  rise  to  different 
degrees  of  density  in  various  parts  of  the 
growth.  The  central  sarcomata  are  also 
often  exceedingly  vascular,  a  circumstance 
which  at  one  time  leads  to  haemorrhages 
into  its  substance,  and  at  another  to  distinct 
pulsation.  In  an  analysis  of  165  cases  of  sar¬ 
coma  of  the  long  bones  by  Gross  (. American 
Journal  of  Medical  Science,  July  and  Oct., 
1879),  it  appears  that  pulsation  was  noticed 
in  twenty  per  cent,  of  those  that  were  cen¬ 
tral  ;  whilst  in  the  flat  bones,  such  as  the 
skull  and  innominate  bones,  it  has  been 
very  frequently  observed  in  both  the  central 
and  peripheral  tumours.  But  of  all  the  sar¬ 
comata  of  bone,  it  is  perhaps  most  common 
in  those  cases  in  which  several  bones  are 
simultaneously  affected. 

The  malignancy  of  these  sarcomata  is 
shown  by  their  tendency  to  return  locally 
after  removal,  by  the  occasional  invasion  of 
the  lymphatic  glands,  and  by  the  frequent 
occurrence  of  deposits  of  the  same  growth 
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in  distant  viscera,  especially  the  lungs. 
But  they  differ  very  much  in  the  degree  of 
malignancy  which  the  various  forms  present 
when  arising  from  hone.  Some  sarcomata 
invariably  return  locally  or  appear  else¬ 
where,  no  matter  how  early  in  the  course 
of  the  disease  or  how  far  removed  from 
the  seat  of  the  tumour  the  operation  is 
performed.  On  the  other  hand,  the  mye¬ 
loid  sarcomata  so  seldom  return  after  re¬ 
moval  that  some  surgeons  look  upon  them 
as  benign  growths,  and  have  even  urged 
that  they  should  be  merely  scooped  out 
from  the  bone  in  which  they  are  embedded. 
But  of  their  occasional  recurrence,  especially 
after  this  latter  operation,  there  can  be  no 


doubt,  so  that  they  must  still  be  looked 
upon  as  malignant  tumours.  The  following 
table,  taken  from  Gross’s  article  on1  Sarcoma 
of  the  Long  Bones,’  already  quoted,  shows 
this  point  extremely  well.  It  will  be  seen  by 
this  analysis,  which  is  based  upon  a  study  of 
165  cases,  that  the  periosteal  growths  are 
much  more  malignant  than  the  central  sar¬ 
comata,  and  that  these  again  each  differ 
considerably  amongst  themselves  ;  so  that 
the  periosteal  spindle- celled  sarcoma  ap¬ 
pears  at  the  head  of  the  list  as  the  most 
malignant  of  all,  and  the  central  myeloid 
at  the  other  end  of  the  list,  as  the  most  in¬ 
nocent  or  least  malignant  of  all  sarcomata 
arising  in  bone  : — 


Variety  of  Sarcoma 

Infection  of  adjacent 
tissues,  as  shown 
on  dissection  after 
removal 

Local  recurrence 
after  operation 

Infection  of 
glands 

General 

infection 

Periosteal  spindle-celled 

per  cent. 

41 

per  cent. 

60 

per  cent. 

per  cent. 
100- 

„  round-celled 

50 

50 

7-69 

66-66 

„  osteoid 

40 

41 

6-25 

65-62 

(?  ossifying) 
Central  round- celled 

66 

25 

8-33 

33-33 

„  spindle-celled 

18 

20 

— 

23-07 

„  giant-celled 

12 

8 

— 

22-72 

The  invasion  of  the  lymphatic  glands  is 
not  by  any  means  a  common  occurrence, 
and  would  seem,  from  its  rarity,  to  be  due  in 
most  cases  to  the  chance  position  of  the 
primary  growth.  Thus,  it  is  much  more 
common  when  the  tumour  arises  in  the 
bones  of  the  pelvis  or  skull  than  when  it 
starts  in  any  of  the  long  bones.  In  the 
pelvis  it  is  probably  due  to  the  direct  im¬ 
plication  of  the  glands,  which  are  so  nume¬ 
rous  in  this  region,  and,  when  once  any  gland 
is  involved  in  the  infection  of  the  adjacent 
tissues,  the  disease  may  easily  be  carried 
on  to  the  others.  In  the  skull  several  tu¬ 
mours  may  simultaneously  arise,  or  many 
of  the  bones  and  viscera  be  affected  by  the 
same  growth.  The  blood-vessels  in  such 
cases  must  be  looked  upon  as  the  medium 
through  which  the  disease  is  disseminated. 
Indeed,  there  is  but  little  doubt  that  this  is 
the  ordinary  way  in  which  the  viscera  be¬ 
come  the  seat  of  the  secondary  tumours. 
The  lungs  are  far  more  frequently  affected 
than  any  of  the  other  organs,  a  fact  which 
strongly  supports  this  view  of  the  means  by 
which  general  infection  of  the  system  is 
produced.  As  is  shown  by  the  table  quoted 
above,  the  percentage  in  which  this  general 
dissemination  of  the  disease  occurs  is  much 
higher  in  each  variety  of  -sarcoma  than 


that  of  the  local  recurrence  after  opera¬ 
tion. 

Although  most  commonly  seated  in  the 
articular  extremity  of  a  long  bone,  the  joint 
is  very  rarely  invaded.  The  bone  may  be 
almost  completely  destroyed,  forming  a 
mere  shell  around  the  growth,  or  repre¬ 
sented  by  a  few  bony  plates  upon  its  surface, 
but  the  cartilage  still  opposes  a  barrier  to 
its  entrance  into  the  joint.  Cases  are,  how¬ 
ever,  recorded  in  which  the  tumour  has 
passed  through  the  joint,  and  invaded  the 
opposite  bone  entering  into  the  articulation. 
In  the  periosteal  sarcomata  the  invasion 
usually  takes  place  through  the  synovial 
membrane,  but  in  this  case  also  it  is  a  very 
rare  occurrence. 

The  favourite  seat  of  both  the  central 
and  periosteal  sarcomata,  if  we  exclude  the 
jaws,  which  have  been  considered  in  another 
article,  is  the  articular  extremities  of  the 
long  bones,  and  one  epiphysis  is  more 
likely  to  be  attacked  than  the  other.  For 
example,  it  is  much  more  common  for  a 
sarcoma  to  arise  in  the  lower  end  of  the 
femur  and  the  upper  end  of  the  tibia  than 
in  any  other  parts  of  these  two  bones.  To 
quote  again  from  Gross’s  admirable  article, 
it  will  be  seen  that  out  of  165  cases  which 
he  analysed, 
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The  femur  j 

the  seat  of  | 
disease  in  ( 

67  instances 

The  tibia 

99 

5? 

46  „ 

The  humerus 

99 

99 

25 

The  fibula 

99 

99 

13 

The  ulna 

99 

99 

7 

The  radius 

99 

99 

6  „ 

The  ulna  and  I 

59 

99 

1  instance 

Thus  the  hones  of  the  lower  extremity 
are  far  more  frequently  affected  than  those 
of  the  upper,  the  femur,  tibia,  and  fibula 
being  the  seat  of  the  disease  in  76  per  cent, 
of  all  his  cases. 

It  is  interesting  also  to  note,  in  an 
analysis  of  the  histological  structure  of  the 
tumours  in  these  same  cases,  that  the 
myeloid  or  giant-celled  sarcomata  formed 
about  42  per  cent,  of  the  entire  num¬ 
ber,  and  that  the  central  tumours  collec¬ 
tively  exceeded  the  periosteal  by  about 
18  per  cent.  We  have  already  shown  that 
the  central  are  less  malignant  than  the 
periosteal  sarcomat  a,  and  that,  of  the  central 
growths,  the  giant-celled  are  the  least  likely 
to  show  any  malignant  tendency. 

Symptoms  and  Diagnosis. — The  sarco¬ 
mata  of  bone  occur  chiefly  at  an  early  age, 
by  far  the  larger  proportion  developing  be¬ 
fore  the  thirtieth  year.  Their  favourite 
situation  has  been  already  discussed.  The 
external  contour  of  these  growths  will  vary 
with  the  position  and  nature  of  the  tumour. 
The  central  are  generally  spherical  in  outline, 
wherever  they  may  be  situated,  whilst  the 
periosteal  sarcomata  are  long  and  fusiform 
in  the  shaft,  and  pyriform  at  the  extremities 
of  a  bone,  with  the  base  directed  towards 
the  articulation.  This  gradual  diffusion 
along  the  shaft  is  very  characteristic  of  a 
peripheral  sarcoma.  The  periosteal  tumour 
may  be  situated  at  first  only  on  one  side  of 
a  bone,  although,  as  a  rule,  it  quickly  sur¬ 
rounds  it  in  its  further  growth.  The  central 
will  have  a  distinct  bony  capsule  or  numer¬ 
ous  bony  plates  upon  its  surface,  and,  if  the 
tumour  be  soft  and  cystic,  will  often  yield 
a  sensation  of  ‘  egg-shell  crackling.’  The 
periosteal  growth  will  be  smooth  or  tuber¬ 
ous,  with  no  bony  plates  upon  its  exterior. 

In  either  case,  the  densitv  and  resistance 
to  pressure  will  probably  vary  in  different 
parts,  the  tumour  being  in  some  cases  ex¬ 
ceedingly  firm  and  in  others  so  soft  as  to  give 
rise  to  a  doubtful  sense  of  fluctuation.  But 
the  growths  may  also  be  uniformly  hard  or 
soft  throughout,  or  even  in  part  distinctly 
cystic.  Pulsation  is  of  fairly  frequent  occur¬ 
rence  in  the  central  tumours  of  the  long 
bones,  and  is  also  found  in  some  of  the 
multiple  periosteal  growths  of  the  flat  ones. 


If  pulsation  is  felt  in  the  articular  extremity 
of  a  long  bone,  it  may  fairly  be  assumed  that 
the  case  is  one  of  central  sarcoma.  It  has 
happened  to  the  writer  to  have  to  treat  a  case 
of  pulsation  over  an  area  of  about  half  an 
inch  in  diameter  on  the  inner  surface  of  the 
head  of  the  tibia,  in  which  there  was  no 
expansion  of  the  bone  and  no  tumour  to  be 
detected.  In  submitting  this  case  to  opera¬ 
tion,  the  whole  of  the  interior  of  the  head  of 
the  tibia  was  found  excavated  and  replaced 
by  a  soft,  almost  fluid,  and  highly  vascular 
pulp.  This,  on  careful  examination,  proved 
to  be  a  myeloid  sarcoma.  The  size  to  which 
these  tumours  may  grow  varies  enormously, 
and  no  opinion  can  be  formed  as  to  their 
nature  from  this  circumstance  alone.  Some, 
while  still  quite  small,  will  have  produced 
general  infection  of  the  system ;  whilst 
others,  which  have  assumed  gigantic  di¬ 
mensions,  may  yet  not  return  after  com¬ 
plete  removal.  Spontaneous  fracture  may 
occur  in  either  the  central  or  peripheral 
form  of  growth,  and  in  some  cases  is  the 
first  indication  of  the  disease.  If  no  swell¬ 
ing  has  been  previously  present,  it  very 
quickly  appears  on  the  occurrence  of  the 
fracture.  In  those  periosteal  cases  in  which 
calcification  or  ossification  takes  place, 
this  accident  is  not  likely  to  happen,  but 
in  the  softer  tumours,  which  extend  through 
the  Haversian  canals,  eroding  the  bone,  it 
is  as  prone  to  occur  as  in  the  central  sar¬ 
comata.  Pain  is  almost  always  a  pro¬ 
minent  symptom,  and  is  sometimes  very 
severe,  making  life  so  intolerable  that,  on 
that  account  alone,  the  removal  of  the  part 
affected  may  seem  desirable.  It  is  per¬ 
haps  less  frequent  in  the  myeloid  tumours, 
but  in  the  other  forms  of  sarcomata  of  bone  it 
is  almost  invariably  present,  in  more  or  less 
severity,  throughout  the  course  of  the  dis¬ 
ease.  Pain  is,  indeed,  often  the  first  symp¬ 
tom  which  attracts  the  patient’s  attention 
to  the  presence  of  a  swelling,  and  should 
always  be  looked  upon  as  of  gravest  import 
when  it  cannot  be  traced  to  the  distribution 
of  any  definite  nerve -trunk.  In  the  latter 
case  a  simple  tumour  might,  from  its  ac¬ 
cidental  position  and  pressure,  be  the  origin 
of  the  pain. 

The  rapidity  with  which  the  sarcomata 
of  bone  increase  in  size,  and  the  duration 
of  life  without  operation  vary  enormously. 
It  is,  however,  upon  this  symptom  that  the 
diagnosis  chiefly  rests,  and  it  would  be,  in 
most  cases,  impossible  to  distinguish  the 
sarcomata  from  the  simple  tumours  of  bone, 
without  knowing  the  length  of  time  that 
the  swelling  had  existed.  As  a  rule,  the 
rate  of  increase  is,  in  the  former,  measured 
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by  months  or  even  weeks,  and  in  the  latter 
by  years.  In  some  instances  there  may  be 
a  kind  of  pause  in  the  rapidity  with  which 
the  disease  advances,  but,  generally,  the  in¬ 
crease  is  uninterrupted  in  its  progress  till 
death  occurs,  in  from  one  year  to  eighteen 
months  in  the  case  of  the  more  rapidly 
growing  tumours,  whilst  in  the  more  chronic 
forms  life  may  be  prolonged  for  two  or  even 
several  years. 

The  diagnosis  of  a  sarcoma  from  an 
innocent  tumour  of  bone  is  generally  easily 
formed  from  the  history  of  its  rapid  growth, 
from  its  varying  consistence  in  different 
parts,  from  the  constant  presence  of  pain, 
and  from  the  well-known  fact  that  it  is  of 
much  more  frequent  occurrence  than  any 
other  kind  of  growth  in  bone.  Some  diffi¬ 
culty  will  occasionally  arise  when  the  tu¬ 
mour  is  exceedingly  firm,  of  considerable 
size,  with  a  clearly  defined  margin  and  a 
lobulated  surface.  If  of  slow  growth,  such 
a  tumour  would  naturally  be  considered  to 
be  a  simple  enchondroma  ;  when,  however, 
it  has  been  rapidly  increasing  in  size,  the 
probability  will  be  in  favour  of  a  sarcoma 
which  is  cliondrifying ;  and  if  it  be  seated 
in  the  articular  extremity  of  a  long  bone, 
such  as  the  lower  end  of  the  femur,  the  pro¬ 
bability  will  approach  a  certainty,  as  may 
be  gathered  from  the  remarks  in  the  pre¬ 
ceding  paragraphs. 

In  very  rare  and  exceptional  cases,  some 
forms  of  inflammation  of  bone  may  be  mis¬ 
taken  for  sarcoma,  especially  as  a  hectic 
temperature  is  not  unknown  in  some  in¬ 
stances  of  the  latter  affection.  The  soft 
tissues  in  the  rapidly-growing  variety  of 
sarcoma  may  also  be  hot,  cedematous,  and 
infiltrated,  as  if  from  inflammation.  The 
converse  also  takes  place,  in  which  the  in¬ 
flammatory  affection  is  of  such  a  chronic 
type  as  to  simulate  very  closely  the  early 
stage  of  a  central  sarcoma  of  bone.  Mis¬ 
takes  of  this  kind  have  been  made,  and 
could  not,  apparently,  have  been  avoided. 
They  have  mostly  been  described  under 
the  name  of  ‘necrosis  without  suppura¬ 
tion,’  to  which  and  its  clinical  distinction 
from  sarcoma  a  reference  will  be  found  in 
the  concluding  paragraph  of  the  article  on 
Sarcoma.  In  any  doubtful  case  the  tu¬ 
mour  should  certainly  be  incised,  and,  if 
necessary,  the  bone  trephined,  so  that  no 
time  may  be  lost  in  excluding  or  confirm¬ 
ing  the  presence  of  a  malignant  tumour. 
There  should  be  no  difficulty  in  distinguish¬ 
ing  a  sarcoma  of  the  articular  extremity 
of  a  bone  from  disease  of  the  neighbouring 
joint;  for,  even  in  the  rare  cases  of  inva¬ 
sion  of  the  articulation  by  the  new-growth, 
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to  which  allusion  has  been  previously  made, 
the  occurrence  only  takes  place  in  the  later 
stages  of  the  disease,  when  the  diagnosis 
will  probably  have  been  already  made.  In 
the  case  of  the  tumour,  the  joint  will  not 
be  uniformly  enlarged  nor  form  the  centre 
of  the  swelling ;  its  freedom  of  movement 
will  not  be  much,  if  at  all,  impaired;  no 
pain  or  grating  will  accompany  its  action, 
and  no  improvement  will  be  produced  by 
the  perfect  rest  obtained  from  a  splint,  but, 
on  the  contrary,  the  tumour  will  continue 
to  increase  in  size. 

Pulsating  tumours  of  bone  will  be  found 
discussed  under  Osteo-aneurism,  but  there 
is  very  little  evidence  to  show  that  there 
is  any  other  growth  in  bone  giving  rise  to 
pulsation,  except  the  sarcomata  which  have 
been  already  described.  From  an  ordinary 
aneurism  in  the  groin  or  popliteal  space,  the 
diagnosis  may  at  times  be  attended  with 
considerable  difficulty.  The  points,  however, 
of  importance  would  be  the  situation  of  the 
tumour,  which  might  be  out  of  the  line  of 
the  vessel  supposed  to  be  affected,  the  in¬ 
corporation  of  the  growth  with  the  bone 
upon  or  within  which  it  is  placed,  the  pre¬ 
sence  in  many  cases  of  bony  plates  upon  its 
surface,  the  ill-defined  outline  in  the  peri¬ 
osteal  form  of  growth,  and  the  less  im¬ 
pulsive  character  of  the  pulsation  as  con¬ 
trasted  with  that  of  an  aneurism.  The 
arterial  pulse  below — as,  for  example,  at 
the  ankle — will  be  altered  or  possibly  ab¬ 
sent  in  the  case  of  aneurism,  whereas,  in 
the  pulsating  sarcoma,  it  will  be  of  the  same 
size  and  character  as  that  of  the  correspond¬ 
ing  artery  of  the  opposite  limb.  On  com¬ 
pressing  the  artery  above,  the  tumour  also 
cannot  be  much  diminished  in  size  by  pres¬ 
sure,  whereas  the  aneurism  may  be  partially 
emptied,  and  the  solid  growth  may  be  more 
easily  felt  and  appreciated.  That  it  is,  at 
times,  exceedingly  difficult  to  distinguish 
between  the  two  in  the  situations  mentioned 
above,  is  evidenced  by  the  fact  that  arteries 
have  been  ligatured  by  the  most  experi¬ 
enced  surgeons  for  tumours  supposed  to  be 
aneurisms,  which  have  subsequently  proved 
to  be  pulsating  sarcomata. 

Treatment. — Amputation  at  the  earliest 
possible  moment,  whenever  it  is  possible, 
is  undoubtedly  the  proper  treatment  to 
pursue.  The  only  question  of  importance  is 
the  site  of  operation.  Even  in  those  cases 
where  we  know  that  the  growth  will  almost 
certainly  return  elsewhere,  the  limb  should 
still  be  removed  if  the  patient  is  suffering 
any  pain.  And  there  are  very  few  cases  in 
which  pain  is  not  experienced,  which  steadily 
increases  in  severity,  and  may  be  entirely 
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relieved  by  operation.  The  best  plan  will 
be  to  take  the  individual  bones  seriatim 
and  to  discuss  the  operation  which  the  writer 
thinks  most  suitable  for  the  sarcomata 
which  affect  them. 

In  the  case  of  the  tibia  and.  fibula,  which 
may  be  taken  together,  much  will  depend 
upon  whether  a  decided  opinion  can  be 
formed  as  to  the  central  or  peripheral  origin 
of  the  growth.  The  periosteal  sarcomata 
should  be  very  widely  removed,  as'they  have 
a  great  tendency  to  infiltrate  the  surround¬ 
ing  tissues.  Consequently,  when  it  is  quite 
clear  that  the  growth  is  a  periosteal  one, 
there  should  be  no  hesitation  in  amputat¬ 
ing  through  the  lower  third  of  the  thigh  or 
through  the  knee-joint,  unless  there  is  plenty 
of  room  between  the  tumour  and  the  part 
immediately  involved  in  amputation  below 
the  knee.  If  a  periosteal  growth  involve  only 
the  lower  part  of  the  tibia  or  fibula,  either 
of  the  two  latter  operations  would  be  feasible, 
provided  there  is  a  very  large  margin  of 
healthy  tissue  between  the  flaps  and  the 
tumour.  There  is  no  reason  to  suppose 
that  the  tumour  would  be  likely  to  return 
in  the  stump  of  the  tibia  in  the  amputation 
below  the  knee  if  these  conditions  be  ob¬ 
served  ;  in  fact,  experience  rather  proves 
that  the  disease  more  frequently  returns 
elsewhere.  But  there  are  very  few  cases  of 
sarcomata  in  this  position  which,  when  they 
come  under  observation,  have  not  made 
such  rapid  progress  as  to  require  the  higher 
operation ;  and,  as  a  general  rule,  an  am¬ 
putation  through  the  lower  third  of  the 
thigh  should  be  preferred  to  one  below  the 
knee.  If,  however,  the  case  is  one  of  peri¬ 
osteal  sarcoma  in  the  upper  end  of  the 
tibia  or  fibula,  an  amputation  through  the 
middle  of  the  thigh  would  juobably  t>e  in¬ 
dicated,  as  there  would  scarcely  be  room  to 
form  healthy  flaps  in  an  amputation  through 
the  lower  third  of  the  femur. 

The  central  sarcomata  will  allow  of 
more  lenient  treatment,  on  account  of 
their  malignancy  being  of  a  less  marked 
character.  An  amputation  may  therefore 
almost  certainly  be  performed  below  the 
knee  in  a  case  of  central  sarcoma  involv¬ 
ing  the  lower  ends  of  tibia  or  fibula,  but 
the  sawn  surface  should  be  carefully  exa¬ 
mined,  for  fear  of  any  extension  of  growth 
along  the  medullary  cavity.  If  this  be 
found,  it  would  be  best  to  complete  the 
operation  by  removing  the  upper  end  of 
tibia  and  fibula — in  fact,  by  amputating 
through  the  knee-joint.  For  a  central  sar¬ 
coma  of  the  upper  end  of  tibia  or  fibula, 
amputation  through  the  lower  third  of  the 
thigh  would  probably  be  sufficient,  if  there 


were  plenty  of  room  for  the  flaps.  In  the 
middle  of  the  shaft,  the  central  sarcoma  is 
likely  to  be  of  the  round  or  spindle -celled 
variety,  which  is  more  malignant  than  the 
myeloid.  It  would,  therefore,  be  wiser  to 
give  more  space  between  the  growth  and 
the  site  of  operation.  As  regards  the  enu¬ 
cleation  of  a  central  sarcoma  from  the  bone 
in  which  it  is  situated,  it  is,  in  the  writer’s 
opinion,  a  very  doubtful  policy.  In  most 
cases,  the  bone  is  reduced  to  a  mere  shell 
after  the  removal  of  the  growth,  and,  even 
if  successful,  so  far  as  the  tumour  is  con¬ 
cerned,  enucleation  would  be  unlikely  to 
leave  a  leg  capable  of  bearing  any  weight 
in  walking.  There  is  also  another  danger, 
which  occurred  to  the  writer  of  this  article. 
The  tumour  will  very  probably  encroach  so 
much  upon  the  neighbouring  joint  that,  after 
its  removal,  the  cartilage  only  may  be  left 
between  the  cavity  in  the  bone  and  that  of 
the  joint.  In  the  case  referred  to,  ampu¬ 
tation  had  to  be  performed  a  week  or  two 
after  the  first  operation  on  account  of  a 
secondary  synovitis,  and,  when  the  limb 
was  removed,  the  condition  described  above 
was  found.  The  patient  made  an  excellent 
recovery,  and  has  had  no  recurrence  of  the 
disease  up  to  the  present  time,  which  is  two 
years  since  the  removal  of  the  limb.  Resec¬ 
tion  of  a  central  sarcoma  of  the  fibula,  with 
the  part  of  the  bone  affected,  has  been  suc¬ 
cessfully  accomplished  by  Langenbeck,  and 
might  certainly  be  attempted  if  the  disease 
were  not  too  far  advanced ;  but  the  tibia 
could  scarcely  be  so  treated,  although  in 
the  case  of  a  myeloid  sarcoma  the  disease 
would  probably  not  return. 

If  there  is  any  doubt  as  to  the  nature  of 
the  growth  and  the  consequent  site  of  opera¬ 
tion,  it  would  be  best  to  make  an  incision 
into  the  centre  of  the  tumour,  when  its 
endosteal  or  peripheral  origin  would  be 
decided,  and  the  amputation  selected  on  the 
lines  indicated  above. 

In  the  femur  there  is  much  less  choice 
of  operation,  but  the  same  rules  which  have 
been  already  mentioned  will  guide  the 
surgeon  aright.  The  periosteal  sarcoma  of 
the  lower  articular  extremity  of  the  femur 
will  require  an  amputation  as  far  removed 
from  the  seat  of  the  tumour  as  is  consistent 
with  safety  to  the  patient’s  life.  If  it  has 
already  spread  along  the  shaft,  the  limb 
should  be  removed  just  below  the  trochan¬ 
ters.  If  the  disease  be  seated  in  the  centre 
of  the  femur,  nothing  less  than  amputation 
at  the  hip-joint  ought  to  be  entertained, 
but  the  mortality  after  this  operation  is 
exceedingly  high.  It  is  right,  therefore, 
considering  the  immediate  danger  to  life, 
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that  the  nature  of  the  case  should  he  fully 
explained  to  the  patient  or  his  Mends,  so 
that  they  may  judge  whether  the  risk  is 
worth  running  in  view  of  the  very  probable 
return  of  the  disease,  to  which  a  glance  at 
the  foregoing  table  will  recall  the  reader’s 
attention.  What  difference  the  various 
later  modifications  of  amputation  at  the 
hip-joint  will  make  in  the  immediate  risk 
to  life,  future  experience  must  prove.  In 
the  ordinary  flap  operation,  the  soft  tissues 
are  retained.  Furneaux  Jordan’s  method, 
which  is  so  suitable  for  cases  in  which 
excision  of  the  hip  has  been  unsuccess¬ 
ful,  is  also  objectionable  in  periosteal  sar¬ 
comata  for  the  same  reason.  Cutting  short 
flaps  from  without  inwards,  and  retaining 
as  little  of  the  deeper  tissues  as  possible, 
would  probably  be  the  best  for  the  patient, 
so  far  as  recurrence  of  the  growth  is  con¬ 
cerned.  The  immediate  risk  to  life  from 
shock  might  then  be  avoided  by  sawing  | 
through  the  trochanters  instead  of  dis¬ 
articulating  at  the  hip,  provided  of  course 
the  growth  did  not  extend  too  far  along 
the  shaft  of  the  femur  to  make  this  modi¬ 
fication  of  the  operation  undesirable.  For 
a  periosteal  sarcoma  of  the  upper  extremity 
of  the  femur  no  operation  ought,  in  the 
writer’s  opinion,  to  be  undertaken.  The 
patient  would  almost  certainly  succumb  to 
the  direct  effects  of  the  treatment,  if  the 
operation  were  sufficiently  extensive  to  take 
away  the  parts  infiltrated  by  the  disease. 
The  sarcoma  would  also  probably  return  in 
the  stump  before  the  wound  had  closed, 
and  little  or  nothing  would  have  been 
gained  by  the  operation. 

The  central  tumours  may  be  treated,  as 
in  the  case  of  the  tibia  and  fibula,  with 
greater  leniency,  particularly  if  there  is 
reason  to  suppose  that  the  case  is  one  of 
myeloid  sarcoma.  A  much  larger  propor¬ 
tion  of  the  central  growths  are  limited  to 
the  lower  epiphysis  of  the  femur  than  is  the 
case  in  the  periosteal  sarcomata.  They 
are,  also,  much  less  likely  to  be  diffused  in 
the  surrounding  tissues,  so  that  an  amputa¬ 
tion  through  the  middle  of  the  thigh  will, 
in  most  cases,  be  sufficient  for  a  central 
tumour  of  the  lower  epiphysis.  The 
sawn  surface  of  the  femur  must  be  care¬ 
fully  examined,  and  if  there  be  any  doubt 
as  to  the  possible  extension  of  the  disease 
along  the  medullary  canal,  another  section 
must  be  made  till  a  perfectly  healthy  part 
is  reached.  For  a  central  tumour  of  the 
middle  of  the  shaft,  amputation  through 
the  trochanters  or  a  disarticulation  at  the 
hip  might  be  performed ;  the  decision,  as 
to  which  would  be  the  best  operation,  being 


made  according  to  the  special  features  of 
the  case. 

For  a  central  tumour  in  the  upper  end 
of  the  femur,  disarticulation  at  the  hip-joint 
should  certainly  be  undertaken,  if  there  be 
any  chance  of  the  patient  surviving  the 
immediate  risks  of  the  operation.  This 
would  give  by  far  the  best  prospect  of  per¬ 
manent  recovery  from  the  disease  ;  but  if, 
from  any  special  reason,  this  was  thought 
undesirable,  resection  of  the  head,  neck, 
and  great  trochanter  might  be  attempted. 
The  immediate  risk  to  life  would  probably 
not  be  so  great,  but  the  subsequent  progress 
of  the  case  would  be  much  more  exhaust¬ 
ing  to  the  patient’s  strength  than  in  exci¬ 
sion  for  disease  of  hip,  and  recurrence  of  the 
growth  would  be  more  likely  to  take  place 
than  after  amputation.  Still,  if  the  disease 
were  not  too  far  advanced,  it  would  cer¬ 
tainly  be  right  to  give  the  patient  this  last 
chance,  in  the  case  of  a  central  sarcoma  of 
the  upper  epiphysis  of  the  femur.  It  is 
well  to  bear  in  mind  that  the  haemorrhage 
in  such  an  operation  would  probably  be 
very  considerable,  if  one  may  judge  from 
the  records  of  cases  of  resection  for  sar¬ 
comata  in  other  bones. 

In  the  forearm  the  same  distinction 
should  be  made  between  the  central  and 
peripheral  tumours,  the  latter  requiring 
amputation  through  the  elbow  or  just 
above  the  condyles  of  the  humerus,  accord¬ 
ing  to  the  position  and  extent  of  the 
primary  growth.  In  some  of  the  rapidly 
growing  periosteal  tumours,  the  disease 
extends  very  quickly  along  the  muscles 
and  their  sheaths.  Where  this  appears  to 
be  probable,  from  the  infiltrating  nature  of 
the  growth  and  its  rapid  increase  in  size, 
the  amputation  should  be  done  at  the 
junction  of  the  middle  and  lower  third  of 
the  arm,  above  the  humeral  attachments  of 
the  muscles  of  the  forearm.  The  central 
sarcomata  are  almost  entirely  limited  to 
the  lower  third  of  the  radius  and  ulna, 
and  may  in  many  cases  be  removed  by 
enucleation  or  resection.  In  the  case  of 
the  ulna,  the  latter  operation  is  particu¬ 
larly  favourable,  as  it  may  be  done  with¬ 
out  opening  the  wrist-joint.  Should  there 
be  a  doubt  as  to  its  central  or  peripheral 
origin,  an  incision  ought  to  be  made  and 
the  finger  introduced,  for  if  it  proved  to  be 
a  central  sarcoma,  but  yet  too  extensive 
for  enucleation  or  resection,  amputation 
might  still  be  performed  through  the  upper 
third  of  the  forearm,  if  the  soft  parts  were 
not  already  infiltrated. 

In  the  humerus ,  disarticulation  of  the 
shoulder -joint  will  probably  be  required  for 
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both  forms  of  disease.  The  periosteal, 
which  is  nearly  always  situated  in  the 
shaft  of  the  bone,  must  be  treated  in  this 
manner  on  account  of  the  principles  already 
enunciated  in  speaking  of  the  other  bones  ; 
and  the  central,  which,  with  very  few  ex¬ 
ceptions,  has  its  origin  in  the  upper  epi¬ 
physis,  most  frequently  requires  this  opera¬ 
tion  from  the  large  size  and  extensive 
nature  which  a  central  sarcoma  so  rapidly 
assumes  in  this  position.  Eesection  of  the 
upper  end  of  the  humerus  has  been  per¬ 
formed  with  a  large  portion  of  the  shaft, 
but  hitherto,  so  far  as  the  writer  has  been 
able  to  learn,  without  success.  In  the 
amputation,  the  skin  only  should  be  re¬ 
tained,  especially  in  the  periosteal  cases, 
as  there  can  be  no  object  in  keeping  the 
deltoid.  The  outer  half  of  the  clavicle 
and  a  portion  or  the  whole  of  the  scapula 
have  also  been  removed  at  the  same  time, 
where  these  parts  were  involved  in  the 
disease. 

Portions  of  the  pelvis  may  at  times,  in 
quite  the  early  stage  of  the  disease,  be 
capable  of  removal,  but  the  possibility  of 
doing  this  will  always  be  exceptionally 
rare.  The  same  may  be  said  of  the  clavicle 
and  sternum.  The  scapula  has  been  more 
frequently  attacked  by  the  surgeon’s  knife 
for  sarcoma.  The  inferior  segment,  when 
that  alone  is  involved,  may  be  very  rapidly 
and  successfully  removed ;  but  the  excision 
of  the  whole  scapula,  with  the  arm  and 
outer  portion  of  clavicle,  is  a  very  formid¬ 
able  operation,  comparable  in  its  results 
with  disarticulation  at  the  hip.  The  new 
growth  is  also  almost  certain  to  reappear 
in  the  lungs. 

The  prognosis  of  the  sarcomata  of  bone 
may  be  gathered  from  what  has  been  pre¬ 
viously  said  as  to  their  malignancy.  But, 
after  the  tumour  has  been  removed  and 
examined,  a  much  safer  opinion  can  be  given 
as  to  the  probable  result.  It  would  be 
wiser,  therefore,  to  withhold  any  definite 
opinion  till  the  necessary  operation  has 
been  performed. 

If  the  tumour  proves  to  be  a  myeloid 
sarcoma  and  has  been  very  freely  removed, 
every  hope  of  a  permanently  successful  re¬ 
sult  may  be  entertained.  But  if  it  has  only 
been  enucleated  or  resected,  a  definite 
opinion,  with  our  present  knowledge  and 
experience,  must  still  be  withheld  for  a 
time.  Should  it  return,  amputation  may 
yet  be  performed  with  every  hope  of  per¬ 
manent  success.  The  other  central  tumours, 
although  more  favourable  than  the  perios¬ 
teal,  are  not  so  benign  as  the  myeloid. 
According  to  Gross,  if  calcareous  or  osseous 


deposits  are  found  in  amj  of  the  central 
sarcomata,  they  are  much  more  likely 
to  recur.  If,  after  removal,  the  periosteal 
nature  of  the  tumour  is  confirmed,  the 
prognosis  becomes  much  more  grave,  as 
the  majority  return  either  locally  or  by 
general  dissemination  ;  in  the  spindle-celled 
variety,  metastasis  occurred  in  Gross’s  cases 
in  the  proportion  of  100  per  cent. 

Cystic  Tumours  of  Bone  may  be  di¬ 
vided  into  four  classes — 

(1)  Those  which  are  connected  with  the 
teeth,  and  which  will  be  found  described 
under  Jaws,  Diseases  of  the. 

(2)  Those  which  are  due  to  some  other 
and  more  important  growth.  They  are 
here  only  an  accidental  formation,  and  must 
not  be  considered  apart  from  the  disease 
in  which  they  arise.  For  example,  they 
are  found  in  the  enchondromata,  especially 
in  the  myxomatous  variety.  Cavities,  con¬ 
taining  serous  and  bloody  fluid,  are  also 
not  uncommon  in  the  central  sarcomata, 
and  were  often  described  in  former  days 
under  the  name  of  4  spina  ventosa.’  The 
large  majority  of  cystic  tumours  of  bone 
occur  under  one  or  other  of  these  two  head¬ 
ings,  and  the  reader  must  refer  to  the  pre¬ 
ceding  pages  for  an  account  of  their  origin. 

(3)  Simple  cysts  of  bone  must  be  excep¬ 
tionally  rare.  They  have,  however,  been 
described,  but  not  in  recent  times,  so  that, 
until  a  modern  microscopical  examination 
has  been  made  of  such  a  tumour,  we  cannot 
feel  sure  that  some  new  growth  is  not,  after 
all,  the  cause  of  the  cystic  development. 

(4)  Hydatids  may  also,  although  very 
rarely,  produce  cystic  cavities  in  bone. 
Several  specimens  are  preserved  in  the 
museums  of  St.  Thomas’s  and  Guy’s  Hos¬ 
pitals.  The  bone  becomes  thin  and  expanded, 
and  gives  rise  to  the  symptoms  of  a  central 
cystic  tumour.  If  this  can  be  tapped,  a 
diagnosis  may  be  made  by  a  microscopical 
and  chemical  examination  of  the  fluid  that 
is  withdrawn.  See  Hydatids.  But,  from 
the  histories  of  some  of  the  recorded  cases, 
it  would  appear  that  a  fracture,  occur¬ 
ring  spontaneously  and  from  some  very 
trivial  cause,  is  sometimes  the  first  indica¬ 
tion  of  the  disease,  and  an  operation,  which 
has  been  undertaken  for  the  resection  of  the 
fractured  ends  of  the  bone,  has  demon¬ 
strated  the  nature  of  the  case  by  the  escape 
of  hydatids  through  the  wound. 

The  treatment,  that  must  be  adopted  for 
hydatids  of  bone,  will  vary  with  the  amount 
of  absorption  and  destruction  of  the  osseous 
tissue.  If  a  mere  shell  is  all  that  is  left  of 
one  of  the  longer  bones,  it  may  be  necessary 
to  amputate.  But  in  the  flat  bones,  and  in 
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those  cases  of  the  longer  bones  in  which 
such  extensive  destruction  has  not  taken 
place,  the  hydatids  and  the  cyst-wall  may 
be  carefully  removed  and  scraped  away, 
and  the  wound  left  to  fill  by  granulation. 

Pulsating  Tumours  of  Bone. — It  is 
probable  that  nearly  all  the  pulsatile 
tumours  of  bone  are  central  sarcomata,  for 
an  account  of  which  see  preceding  pages. 
This  question  is  also  discussed  under  Osteo- 
Aneurism,  where  another  condition,  which 
must,  however,  be  exceedingly  rare,  is 
described  as  producing  pulsation  in  bone. 

Carcinoma  of  Bone,  as  a  primary  dis¬ 
ease,  is  almost  unknown ;  in  fact,  it  is 
believed  by  many  to  be  impossible,  as  there 
are  no  epithelial  tissues  from  which  it  could 
arise.  Secondary  growths  are  not  un¬ 
common,  especially  after  scirrhus  of  the 
breast.  In  these  cases,  carcinoma  may  de¬ 
velop  in  the  cancellous  tissue  of  almost  any 
of  the  bones,  and  may  give  rise  to  sponta¬ 
neous  fracture,  or  only  be  discovered  post 
mortem  in  the  bodies  of  the  vertebrae. 

Epithelioma  rarely  gives  rise  to  second¬ 


ary  growths  in  bone,  but  often  enough 
involves  and  partially  destroys  it  by  direct 
extension  from  the  primary  growth,  as  in 
the  lip  and  tongue.  Cancer  of  bone  must 
therefore  be  looked  for  under  Sarcoma  of 
Bone.  H.  H.  Clutton. 

TYLOSIS. — Tylosis  or  tyloma  is  the 
name  given  to  an  hypertrophy  of  the  epi¬ 
dermis.  It  consists  of  a  horny  mass,  which 
may  be  of  any  size.  It  occurs  chiefly  on 
the  palms  and  soles,  but  it  may  develop  on 
any  part  of  the  body  exposed  to  constant 
friction  or  pressure.  Thus,  on  the  hand  it 
may  be  caused  by  gymnastic  exercises, 
cricket,  rowing,  or  any  occupation  calling 
for  the  excessive  use  of  the  part,  and  on 
the  feet,  at  times,  the  unequal  pressure  of  the 
shoe  produces  a  thick  and  horny  mass, 
causing  great  pain  and  inconvenience  in 
walking. 

Treatment. — Similar  to  that  for  hard 
corn.  See  Corns.  Malcolm  Morris. 

TYMPANUM,  Affections  of  the. — - 
See  Ear,  Middle,  Diseases  of  the. 


ULCERATION.  —  Definition. — A  pa¬ 
thological  process  in  which  the  affected 
tissues  undergo  softening  and  molecular 
death,  and  are  cast  off,  partly  in  a  minutely 
disintegrated,  and  partly  in  a  liquid  state 
forming  a  discharge  or  ichor.  The  mole¬ 
cular  death,  minute  disintegration,  and 
liquefaction  of  the  affected  tissues  distin¬ 
guish  ulceration  from  sloughing  and  gan¬ 
grene,  in  which  the  tissues  die  en  masse , 
and,  retaining  their  cohesion,  are  thrown  off 
in  the  form  of  a  slough  or  sphacelus.  The 
above  definition  of  ulceration  chiefly  applies 
to  the  process  as  it  occurs  in  the  skin  and 
mucous  membrane,  or  morbid  growths  in 
connection  with  these  structures,  and  in  the 
deeper  tissues  when  exposed  in  an  open 
wound. 

Causes. — The  process  of  ulceration  is 
preceded  by  the  infiltration  of  the  affected 
part  with  morbid  products,  which  may  be 
either  of  inflammatory  origin,  or  due  to  the 
less  understood  departure  from  normal  nu¬ 
trition  that  occurs  in  the  formation  of  new 
growths.  The  causes  of  ulceration,  there¬ 
fore,  looked  at  broadly,  resolve  themselves 
into  the  causes  of  inflammation  and  of  new 
growths.  These  will  be  found  fully  dis¬ 


cussed,  so  far  as  they  are  known,  in  the 
articles  on  these  subjects.  As  regards  ulcers 
of  the  integuments,  however,  with  which 
this  article  is  chiefly  concerned,  there  are 
certain  well-recognised  causes,  whether  in¬ 
flammatory  or  other,  which  will  need  special 
mention.  These  may  be  divided  into  the 
predisposing  and  the  exciting. 

1.  The  predisposing  causes  are  —  (a) 
Certain  constitutional  conditions  of  the 
system,  such  as  exist  in  struma  and  syphi¬ 
lis,  in  some  fevers,  in  the  old,  and  in  the 
badly  nourished  and  cachectic  generally. 
(b)  An  alteration  or  defect  in  the  circula¬ 
tion  of  blood  through  the  part :  for  example, 
a  feeble  circulation,  such  as  often  exists 
in  the  lower  limbs  of  old  people  ;  a  deficient 
supply  of  blood,  such  as  occurs  in  scar- tissue 
or  in  consequence  of  atheromatous  or  other 
degeneration  of  arteries ;  and  an  excessive 
supply  of  blood,  such  as  occurs  in  chroni¬ 
cally  congested  and  inflamed  parts,  and  in 
limbs  the  subject  of  varicose  veins,  (c)  An 
alteration  or  defect  in  the  nerve-supply  of 
the  part,  such  as  ensues  upon  division  or 
other  injury  of  a  nerve-trunk,  or  disease 
or  injury  of  the  nerve-centres — a  familiar 
example  of  this  predisposing  cause,  when 
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combined  with  the  exciting  one  of  pressure, 
js  seen  in  the  bed-sores  which  occur  after 
Injuries  of  the  cord  in  fractures  of  the 
spine,  (d)  The  infiltration  of  the  tissue 
with  certain  morbid  groivtlis ,  as  lupus 
or  epithelioma. 

2.  The  exciting  causes  may  often  be  very 
slight — indeed,  so  slight  as  to  escape  notice. 
They  may  be  divided  into — (a)  Direct  injury 
of  the  part,  as  from  cuts  and  blows  of  all 
kinds,  continued  pressure,  chafing  or  rub¬ 
bing  the  part,  the  application  of  irritating 
ointments,  or  chemical  agents  as  acids  or 
alkalies,  and  burns  and  scalds.  ( b )  Irrita¬ 
tion  produced  by  the  presence  of  foreign 
bodies  in  the  part,  such  as  a  thorn,  bullet, 
&c.,  or  of  extravasated  and  putrid  secretions, 
as  urine,  faeces,  bile,  synovial  fluid,  &c.  ( c ) 

Inoculation  with  certain  specific  poisons, 
as  those  of  soft  chancre,  hospital  gangrene, 
&c.  (d)  The  presence  of  certain  morbid 

growths,  as  lupus,  epithelioma,  &c. 

Pathology. — The  process  of  ulceration 
may  perhaps  be  best  studied  as  it  occurs  in 
the  skin,  as  the  result  of  inflammation.  The 
part  is  hot,  red,  and  swollen.  The  cuticle 
in  the  centre  of  the  inflamed  spot  softens, 
and  is  separated  or  rubbed  off.  The  sore 
thus  left  gradually  enlarges  in  depth  and 
extent,  by  the  melting  away  as  it  were  of 
the  inflamed  tissues  surrounding  it ;  and  an 
ulcer  is  produced,  exuding  an  ichorous  and 
sanious  discharge.  Under  appropriate  treat¬ 
ment,  the.  surrounding  inflammation  now 
subsides,  the  destructive  process  ceases,  the 
surface  of  the  ulcer  becomes  covered  with  a 
number  of  minute  red  points  called  granu¬ 
lations,  the  discharge  assumes  the  characters 
of  healthy  pus,  and  the  ulcer  gradually  con¬ 
tracts  and  skins  over  from  the  margins,  till 
finally  the  raw  surface  is  covered,  and  a  scar 
or  cicatrix  remains  at  the  seat  of  the  former 
wound. 

The  minute  changes  which  occur  in  the 
course  of  the  phenonema  above  described 
are  as  follows : — The  tissues  at  the  focus  of 
inflammation,  where  stasis  has  already 
occurred,  become  infiltrated  with  serous  ex¬ 
udation  and  leucocytes  which  have  escaped 
from  the  blood-vessels.  This  leads  to  the 
increased  proliferation  of  the  cells  of  the 
cuticle,  which  are  pushed  forward  before 
they  have  had  time  to  assume  their  horny 
characters ;  and  the  cuticle  thus  softened 
readily  separates,  leaving  the  dermis  raw 
and  exposed.  The  infiltrated  tissues  are 
now  softened  and  disintegrated  by  the  pres¬ 
sure  of  the  leucocytes,  which,  in  their  turn, 
also  undergo  degeneration,  and  are  cast  off 
along  with  the  liquefied  and  minutely  dis¬ 
integrated  tissues,  forming  a  discharge  or 


ichor.  Thus  the  ulcer  spreads  in  depth  and 
extent.  But  if  now  the  cause  of  the  ulcera¬ 
tion  is  removed,  the  circulation  in  the  sur¬ 
rounding  blood-vessels  resumes  its  healthy 
characters,  the  abnormal  exudation  of  serum 
and  leucocytes  ceases,  and  whilst  the  ex¬ 
posed  surface  of  the  infiltrated  tissue  still 
degenerates  into  pus,  loops  of  delicate  blood¬ 
vessels  grow  out  from  the  neighbouring 
capillaries,  permeate  the  deeper  layers  of 
the  infiltrated  tissues,  and  become  sur¬ 
rounded  with  small  round  cells,  formed 
either  from  the  leucocytes  or  the  cells  of 
the  original  tissue.  These  cells  are  united 
by  a  homogeneous  intercellular  substance, 
and,  together  with  the  capillary  loops,  con¬ 
stitute  the  granulations,  or  more  correctly 
speaking  the  granulation-tissue.  Under 
healthy  conditions,  the  growth  of  the  granu¬ 
lation-tissue  proceeds  more  rapidly  than 
its  superficial  degeneration  into  pus,  and 
so  the  ulcer  is  filled  up.  New  epithelium  is 
now  formed  from  the  old  epithelium  at  the 
margin  of  the  ulcer,  and  gradually  spreads 
over  the  surface  of  the  granulations  till  the 
ulcer  is  finally  skinned  over.  Islets  of  epi¬ 
thelium  are  sometimes  seen  springing  up 
on  the  surface  of  the  granulations,  uncon¬ 
nected  with  the  epithelium,  of  the  margins  ; 
but  it  is  probable  that  this  only  occurs  when 
portions  of  the  papillary  layer,  with  cells  of 
the  rete  Malpighii,  have  escaped  the  ulcera¬ 
tive  destruction.  The  granulation-tissue  is 
developed  into  fibrous  tissue  ;  this  slowly 
contracts,  obliterating  many  of  the  blood¬ 
vessels,  and  reducing  the  size  of  the  ulcer  ; 
till  at  length  a  smooth,  white,  fibrous  cica¬ 
trix,  devoid  of  papillae,  sweat- ducts,  hair- 
follicles,  and  lymphatics,  and  but  poorly 
supplied  with  blood-vessels,  alone  remains 
to  indicate  the  seat  of  the  recent  sore. 

In  the  ulcerative  process  by  which  a 
portion  of  gangrenous  tissue  is  separated 
from  the  living,  the  same  pathological 
changes  ensue,  and  are  fully  described 
under  Gangrene. 

When  ulceration  occurs  in  a  morbid 
growth,  as  in  epithelioma,  the  process  of 
ulceration  is  essentially  similar ;  the  tissues 
are  softened  and  disintegrated  by  the  pres¬ 
sure  of  the  infiltrating  cells,  and  are  cast 
off  in  the  form  of  a  discharge  or  ichor.  In 
this  case,  however,  the  process  is  not  the 
result  of  inflammation  ;  the  infiltrating  cells 
are  not  leucocytes,  but  those  of  the  morbid 
growth  ;  and  the  process  is  one  of  continued 
destruction,  showing,  as  a  rule,  no  tendency 
towards  repair. 

The  treatment  of  ulceration  is  given  in 
detail  under  the  various  Ulcers. 

W.  J.  Walsham. 
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ULCERS. — When  the  process  of  ulcera¬ 
tion,  whether  the  result  of  inflammation  or 
of  the  breaking  down  of  a  morbid  growth, 
involves  the  free  surface  of  either  the  skin 
or  mucous  membrane,  a  loss  of  substance 
ensues,  and  the  open  sore  thus  left  is  called 
an  ulcer.  An  ulcer,  however,  is  not  always 
produced  by  the  process  of  ulceration  alone, 
but  frequently  by  the  processes  of  ulceration 
and  gangrene  combined ;  as  when  a  portion 
of  skin  from  an  injury  or  other  cause  dies, 
and  the  gangrenous  piece  is  thrown  off  by 
the  process  of  ulceration.  The  term  ulcer, 
moreover,  is  often  applied  to  any  open  granu¬ 
lating  wound,  left  either  as  the  result  of  an 
injury  or  of  a  surgical  operation.  The  pro¬ 
cess  by  which  an  ulcer  is  produced  has 
already  been  discussed  under  Ulceration. 
It  now  remains  to  describe  the  various 
forms  of  ulcers  that  are  met  with  in  surgical 
practice,  with  their  diagnosis  and  treatment. 

Varieties  of  Ulcers. —  The  names  by 
■which  ulcers  are  known  have  been  derived 
either  from  the  local  condition  of  the  ulcer 
itself  or  from  its  specific  cause.  Thus,  when 
the  process  of  ulceration,  however  produced, 
has  ceased,  and  the  surface  of  the  sore  has 
become  covered  by  healthy  granulations, 
the  ulcer  is  said  to  be  healthy  or  healing  ; 
when  from  any  cause,  as  the  too  prolonged 
use  of  emollient  applications,  the  granula¬ 
tions  become  pale  and  watery,  it  is  spoken 
of  as  oedematous  or  weak ;  or  if,  from  ob¬ 
struction  to  the  venous  circulation  in  con¬ 
sequence  of  excessive  contraction  of  the  sur¬ 
rounding  tissues  (as,  for  example,  in  ulcers 
following  burns),  the  granulations  become 
protuberant  and  turgid,  it  is  termed  ex¬ 
uberant  or  fungous.  When  an  ulcer  is 
attended  by  signs  of  acute  or  sub-acute  in¬ 
flammation,  it  is  called  inflammatory  or  in¬ 
flamed ,  the  former  term  being  generally 
applied  to  an  ulcer  having  an  acute  inflam¬ 
matory  origin,  and  presenting  signs  of  in¬ 
flammation  from  the  first ;  whilst  the  latter 
is  used  to  indicate  that  the  inflammation  is 
a  mere  accidental  condition,  the  result  of 
local  irritation,  engrafted  on  any  form  of 
ulcer  whatever  its  previous  characters.  If 
the  inflammation  is  very  acute,  and  the 
ulceration  is  accompanied  by  sloughing  or 
by  very  rapid  destruction  of  the  tissues,  the 
ulcer  is  spoken  of  as  sloughing  or  phage- 
dcenic.  If,  on  the  other  hand,  the  inflam¬ 
mation  is  of  a  chronic  character,  and  the 
edges  and  surroundings  of  the  ulcer  become 
thickened  and  infiltrated  with  inflammatory 
products,  it  is  termed  callous  or  indolent. 
An  ulcer,  moreover,  whatever  its  other 
characters,  is  often  styled  varicose  when 
associated  with  or  dependent  upon  a  vari¬ 


cose  condition  of  the  veins  of  the  leg ;  ecze¬ 
matous  if  surrounded  with  an  eruption  of 
eczema ;  hcemorrhagic  when  subject  to 
bleeding ;  painf  ul ,  neuralgic ,  or  irritable 
when  attended  with  excessive  pain ;  and  cold 
when  occurring  on  the  extremities  of  old 
people  with  a  feeble  circulation.  Again,  as 
the  result  of  certain  constitutional  dyscrasiae, 
ulcers  present  well-marked  characters,  and 
are  named  after  the  affections  producing 
them.  Such  are  the  gouty ,  the  scorbutic , 
the  strumous ,  and  the  syphilitic  ;  whilst 
ulcers  due  to  the  breaking  down  of  morbid 
growths  are  denominated  lupoid ,  rodent , 
sarcomatous ,  epitheliomatous ,  carcinoma¬ 
tous ,  according  to  the  nature  of  the  growth 
preceding  them. 

The  characters,  diagnosis,  and  treatment 
of  most  of  the  above-mentioned  ulcers  will 
next  be  given  in  detail.  In  studying  them, 
however,  it  should  be  borne  in  mind  that, 
in  actual  practice,  many  minor  shades  of 
difference  in  the  local  condition  of  ulcers  are 
constantly  met  with,  and  that  it  may  be, 
therefore,  difficult  or  sometimes  impossible 
to  assign  to  any  given  ulcer  an  exact  place 
in  a  nosological  table.  The  local  characters 
of  an  ulcer,  moreover,  are  subject  to  con¬ 
tinual  changes ;  an  ulcer  which  at  one  time 
is  callous  may  at  another  be  inflamed,  and 
at  another  sloughing.  Further,  ulcers  of 
specific  origin  may  have  their  character¬ 
istic  features  so  obscured  by  inflammatory 
or  other  local  complications,  that  it  may 
not  be  until  these  have  been  subdued  by  rest 
and  appropriate  treatment  that  the  dia¬ 
gnosis  can  be  determined. 

I.  Ulcers  whose  Characters  depend 
upon  their  Local  Condition. — The  Heal¬ 
ing ,  Healthy ,  or  Simple  Ulcer. — The  situa¬ 
tion,  and  at  first  the  size  and  shape  of  this, 
must  necessarily  depend  upon  the  original 
ulcer  of  which  it  is  the  healing  form.  The 
edges  are  neither  raised  nor  depressed,  in¬ 
verted  nor  everted,  but  smooth  and  shelv¬ 
ing,  the  healthy  surrounding  skin  shading 
off  into  a  thin  bluish-white  and  glistening 
film,  which  extends  over  and  is  finally  lost 
on  the  circumferential  granulations.  The 
base,  unless  the  ulcer  has  been  very  deep, 
is  level,  or  but  slightly  depressed  below  the 
surface  of  the  surrounding  parts,  and  is 
covered  with  small,  pointed,  florid  granula¬ 
tions,  not  painful,  and  not  readily  bleeding 
when  lightly  touched.  The  discharge  is 
small  in  quantity,  and  consists  of  laudable 
pus. 

Treatment. — The  ulcer,  as  the  name 
implies,  is  a  healing  one,  and  the  less  it  is 
meddled  with  the  better.  Rest,  and  a  light 
dressing  of  wet  lint  to  protect  it  from  fric- 
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tion  or  other  source  of  irritation,  and  the 
gentle  cleansing  of  the  surrounding  skin  at 
each  dressing,  are  all  that  are  required. 
When  the  wound  is  very  large,  healing 
may  he  hastened  by  skin-grafting.  See 
Grafting.  Dr.  Hamilton  of  Aberdeen  has 
recently  proposed  grafting  with  small  por¬ 
tions  of  sponge,  as  a  means  of  promoting 
the  filling  up  of  deep  and  healthy  ulcers. 
The  writer  has  seen  this  method  tried  in 
several  instances  at  St.  Bartholomew’s 
Hospital,  hut  the  results  were  not  satisfac¬ 
tory.  The  granulations  grew  into  the  sponge 
in  the  way  described  by  Dr.  Hamilton,  but 
the  wound  did  not  skin  over,  and  the  por¬ 
tions  of  sponge,  filled  with  granulations  and 
consequently  adherent  to  the  wound,  re¬ 
mained  in  this  state  for  many  months  ;  and 
it  was  not  until  infinite  trouble  had  been 
taken  in  picking  out  the  sponge  with  forceps, 
from  time  to  time,  that  the  ulcers  were  at 
last  induced  to  heal.  Cicatrisation  was  cer¬ 
tainly  considerably  delayed  in  these  cases. 

The  Exuberant  or  Fungous  Ulcer  is 
characterised,  as  its  name  implies,  by  the 
overgrowth  of  its  granulations,  a  condition 
due  to  obstructed  venous  return,  and  hence 
frequently  met  with  after  burns  and  other 
injuries  followed  by  the  rnidue  contraction 
of  the  surrounding  tissues.  The  granula¬ 
tions,  which  rise  up  above  the  surface  and 
often  considerably  overhang  the  edges  of 
the  ulcer,  are  turgid  and  congested,  of  a  dark 
red  colour,  redundant,  and  closely  packed 
together ;  they  readily  bleed,  and  are  covered 
with  a  purulent  discharge.  The  edges  and 
surrounding  skin  are  healthy. 

Treatment.  —  Solid  nitrate  of  silver 
should  be  applied  occasionally  until  the 
surface  of  the  ulcer  has  been  reduced  to  the 
level  of  the  surrounding  parts,  and  the  sore 
then  treated  as  described  under  Healing 
Ulcer. 

The  (Edematous  or  Weak  Ulcer ,  like  the 
exuberant  or  fungous  variety,  is  character¬ 
ised  by  the  uprising  of  the  granulations 
above  the  surface  of  the  surrounding  skin ; 
but  instead  of  being  turgid  and  dark  red 
from  excess  of  venous  blood,  the  granula¬ 
tions  are  pale,  flabby,  bulbous,  semi-trans¬ 
lucent,  watery,  and  cedematous.  They  are 
soft,  easily  broken,  and  readily  slough,  and 
are  covered  with  a  profuse  and  watery  dis¬ 
charge.  The  edges  of  the  ulcer  are  smooth, 
flat,  or  slightly  rounded,  and  the  surround¬ 
ing  parts  are  healthy.  This  ulcer  generally 
occurs  in  connection  with  scrofulous  bones 
and  joints ;  but  any  ulcer  may  become 
cedematous  if  healing  is  delayed,  especially 
where  poultices  or  other  relaxing  applica¬ 
tions  have  been  too  long  continued. 


Treatment. — Equably  applied  pressure 
to  the  surface  of  the  rdcer,  painting  the 
granulations  with  a  strong  solution  of  nitrate 
of  silver,  or  destroying  them  by  solid  nitrate 
of  silver  and  afterwards  applying  astringent 
lotions,  is  the  local  treatment  generally 
required.  It  should  be  combined  with  the 
internal  use  of  tonics,  cod-liver  oil,  and  a 
generous  diet. 

The  Inflammatory  Ulcer. — All  ulcers 
due  to  inflammation  might,  during  their 
formation,  with  propriety  be  styled  inflam¬ 
matory  ;  but  the  term  has  been  restricted 
to  those  in  which  inflammation  of  the  sur¬ 
rounding  integuments  is  the  most  marked 
phenomenon.  Such  ulcers  generally  depend 
upon  some  constitutional  derangement,  such 
as  may  be  induced  by  gout,  excessive  drink¬ 
ing,  &c.,  and  are  usually  accompanied  by 
more  or  less  fever.  Any  ulcer,  however, 
when  subject  to  neglect  and  local  irritation, 
may  become  inflamed,  but  these  are  more 
often,  for  the  purpose  of  distinction,  styled 
‘  inflamed  ulcers.’  The  inflammatory 
ulcer  is  commonly  met  with  in  the  lower 
third  of  the  leg,  and  is  of  an  irregular 
shape.  Its  edges  are  ragged  and  shreddy, 
or  abrupt  and  sharp-cut.  Its  base  is  very 
little  depressed,  void  of  granulations,  dry, 
raw,  and  livid  red,  or  bathed  in  a  serous 
and  often  profuse  and  blood-stained  dis¬ 
charge,  mixed  with  debris  of  breaking- down 
tissues  ;  or,  when  the  inflammation  is  more 
intense,  covered  with  a  yellow  slough.  See 
Sloughing  Ulcer.  The  surrounding  skin  is 
hot,  red,  painful,  and  oedematous.  When 
inflammation  attacks  a  previously  granu¬ 
lating  ulcer,  the  granulations  become  florid 
and  swollen,  and  generally  slough,  whilst 
the  ulcerative  process,  if  the  ulcer  itself  is 
previously  healthy  or  stationary,  is  again 
set  up. 

Treatment. — Rest  in  the  recumbent  pos¬ 
ture,  with  elevation  of  the  limb,  the  removal 
of  all  sources  of  local  irritation,  the  appli¬ 
cation  of  cold  in  the  form  of  the  lead  and 
opium  lotion,  or,  better,  of  warmth  in  the 
form  of  poultices  and  soothing  fomen¬ 
tations,  is  the  local  treatment  necessary; 
whilst  the  general  health  should  be  attended 
to  by  gentle  aperients,  restricted  diet,  and 
tonics. 

The  Sloughing  Ulcer  is  perhaps  most 
frequently  met  with  in  connection  with 
venereal  disease.  See  Chancre  ;  Syphilis. 
But  any  ulcer  when  neglected  or  subjected 
to  local  irritation,  especially  in  feeble  and 
cachectic  subjects,  may  become  acutely  in¬ 
flamed  and  slough,  spreading  with  great 
rapidity.  The  edges  then  appear  under¬ 
mined,  inverted,  of  a  dusky  red  colour,  the 
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redness  extending  some  distance  in  the 
skin  around.  The  base  is  covered  by  an 
ash-grey  pultaceous  or  black  slough,  and,  if 
this  is  removed,  appears  red,  raw,  and  void 
of  granulations.  The  ulceration  is  gene¬ 
rally  attended  with  much  local  pain  and 
sharp  constitutional  fever. 

Treatment. — The  patient  should  rest  in 
the  recumbent  position,  with  the  part  ele¬ 
vated,  and  hot  poultices  or  fomentations  be 
applied  till  the  sloughs  have  separated.  In¬ 
ternally,  opium  should  he  freely  adminis¬ 
tered,  as  it  not  only  allays  the  pain,  but 
appears  to  have  a  controlling  action  upon 
the  inflammatory  process.  The  bowels 
should  be  regulated,  and  the  patient  con¬ 
fined  to  a  light  but  nourishing  diet.  When 
the  ulcer  is  foul,  disinfecting  lotions  or  char¬ 
coal  poultices  must  be  freely  used. 

The  Phagedcenic  Ulcer ,  owing  to  im¬ 
proved  sanitation,  better  hospital  manage¬ 
ment,  and  the  more  scientific  treatment  of 
wounds,  is,  like  the  sloughing  ulcer,  seldom 
seen  at  the  present  day  except  in  connection 
with  venereal  disease.  See  Phagedena  ; 
Syphilis.  The  two  processes  of  sloughing 
and  phagedsena  are  often  present  in  the 
same  ulcer,  which  is  then  spoken  of  as  the 
sloughing  phagedaenic  ulcer,  or  simply  as 
sloughing  phagedaena.  Bad  hygienic  con¬ 
ditions  generally,  intemperance,  want  of 
sufficient  and  proper  nourishment,  unclean¬ 
liness  and  neglect  of  venereal  sores,  and 
possibly  direct  contagion  from  a  phagedaenic 
wound  by  means  of  infected  dressings, 
sponges,  Ac.,  may  be  regarded  as  the  chief 
predisposing  and  exciting  causes  of  an  ulcer 
becoming  phagedaenic.  The  pathological 
process  is  similar  to  that  which  occurs  in 
other  forms  of  ulceration,  but  the  softening 
and  disintegration  of  the  tissues  proceed  with 
much  greater  rapidity,  and  are  generally 
accompanied  with  severe  constitutional  dis¬ 
turbance.  The  edges  of  the  ulcer  when  well 
established,  present  an  irregular,  eaten-out 
appearance  ;  they  are  swollen,  and  of  a  dark 
purplish-red  colour,  fading  off  into  a  dusky 
red,  and  in  places  undermined  and  inverted. 
The  surface  is  devoid  of  granulations,  and  is 
covered  by  a  dark,  blood-stained,  ichorous 
discharge,  often  intermixed  with  sloughs. 
The  ulcer  spreads  with  fearful  rapidity,  and, 
if  not  arrested,  an  entire  organ,  as  the  penis 
or  the  whole  of  the  vulva,  may  be  destroyed, 
or  a  large  vessel,  as  the  femoral  in  the 
phagedaenic  bubo,  may  be  opened,  and  the 
patient  die  of  a  sudden  gush  of  haemor¬ 
rhage.  On  the  arrest  of  the  morbid  pro¬ 
cess,  the  ulcer  assumes  the  ordinary  granu¬ 
lating  appearance  and  heals  in  the  usual 
way. 


The  treatment  must  be  both  local 
and  constitutional.  The  ulcer  should  be 
thoroughly  dried  with  pellets  of  cotton- wool 
or  blotting  paper,  and  the  surface  completely 
destroyed  by  faming  nitric  acid.  The  pa¬ 
tient  should  be  placed  under  an  anaesthetic, 
and  the  acid  applied  with  a  glass  rod  or 
brush.  In  less  severe  cases,  boro-glyceride  or 
carbolic  acid  in  the  form  of  a  lotion  may  be 
sufficient.  At  St.  Bartholomew’s  Hospital, 
the  writer  has  seen  the  best  results  from  the 
continuous  use  of  the  warm  bath.  In  the 
case  of  phagedaena  of  the  penis  or  vulva,  the 
patient  is  placed  sitting  in  the  bath,  the 
water  being  maintained  at  a  uniform  tem¬ 
perature  for  many  hours.  The  constitutional 
treatment  consists  in  the  administration  of 
full  doses  of  opium,  tonics  such  as  iron  and 
quinine,  ammonia  and  bark,  and  stimulants 
in  amounts  varying  according  to  the  con¬ 
dition  of  the  pulse,  tongue,  temperature, 
&c. ;  whilst  thorough  ventilation  of  the  room 
is  absolutely  necessary. 

The  Irritable  or  Painful  Ulcer. — This 
name  is  applied  to  a  small,  superficial,  and 
very  painful  ulcer,  commonly  situated  about 
the  ankle,  and  occurring  chiefly  in  women 
beyond  the  middle  period  of  life.  The  pain, 
which  is  the  chief  characteristic,  is  some¬ 
times  excessive,  even  preventing  sleep,  and 
is  thought  by  some  to  depend  on  the  expo¬ 
sure  of  the  peripheral  terminations  of  nerve- 
fibres  in  the  wound.  The  edges  are  per¬ 
pendicular,  irregular,  somewhat  raised,  but 
vary  considerably  in  appearance ;  the  base 
is  either  sloughy  or  of  a  livid  red,  the 
granulations  are  shrunken  or  turgid  and 
bleed  when  touched,  whilst  small  blood-clots 
are  sometimes  dotted  over  the  surface.  The 
skin  is,  for  some  distance,  congested  and  of 
a  purplish  red,  and  is  often  left  discoloured 
and  slightly  thickened  after  the  healing  of 
the  ulcer. 

Treatment. — The  general  health  should 
be  improved  by  saline  laxatives  combined 
with  quinine  or  iron,  and  the  pain  subdued 
and  sleep  obtained  by  small  doses  of  opium. 
Locally,  rest,  elevation  of  the  limb,  and  the 
application  of  the  lead  and  opium  lotion, 
will  generally  suffice.  These  means  failing, 
the  surface  of  the  sore  should  be  thoroughly 
cauterised  with  the  solid  nitrate  of  silver. 
In  rare  instances,  it  may  be  necessary  to 
attempt  the  subcutaneous  division  of  the 
nerves  by  passing  a  tenotome  under  the 
most  painful  spot,  in  the  way  described  by 
Hilton. 

The  description  of  this  ulcer  does  not 
apply  to  the  painful  fissure  or  ulcer  of  the 
rectum,  which  is  fully  treated  of  under 
i  Fissure  of  the  Anus. 
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The  Chronic ,  Callous ,  Indolent ,  or  Atonic 
TJlcer. — This  ulcer  is  seldom  seen  except 
among  the  labouring  poor,  in  whom  it  is  fre¬ 
quently  found  on  the  front  and  side  of  the 
lower  third  of  the  leg.  It  is  very  chronic 
and  indolent  in  its  course,  often  existing  for 
many  months  or  years.  It  is  generally 
unattended  with  pain,  and  when  small  may 
cause  but  little  inconvenience.  It  is  usually 
oval  or  circular  in  shape,  sometimes  irre¬ 
gular,  and  of  moderate  dimensions ;  though 
not  infrequently,  when  subject  to  long  neg¬ 
lect,  it  extends  round  the  greater  part  or 
the  whole  of  the  circumference  of  the  leg. 
The  edges  of  the  ulcer  are  smooth,  steep, 
and  rounded,  white,  callous,  and  bloodless, 
quite  insensible  when  touched,  and  often 
elevated  above  the  surface.  The  base  is 
smooth,  and  covered  with  a  thin  sanious  or 
serous  discharge,  whilst  granulations  are 
either  absent,  or  are  minute,  pale,  flabby, 
and  ill-formed.  When  of  long  duration, 
the  ulcer  is  often  adherent  to  the  fascia  be¬ 
neath,  or  even  to  the  periosteum  or  bone, 
and  the  surrounding  parts  are  chronically 
congested,  thickened,  and  infiltrated ;  the 
skin  is  scaly  and  pigmented,  and  the  veins 
are  not  uncommonly  varicose. 

Treatment. — The  key  to  the  treatment 
of  these  ulcers  lies  in  restoring  the  circu¬ 
lation  through  the  callous  walls,  by  promot¬ 
ing  the  absorption  of  the  inflammatory 
products  with  which  they  are  infiltrated. 
This  is  best  done  by  pressure.  Before  com¬ 
mencing  treatment  by  pressure,  however, 
any  transient  attack  of  inflammation  should 
be  subdued,  the  ulcer,  if  foul,  cleansed  by 
carbolic  lotions  or  linseed-meal  poultices, 
and,  under  any  circumstances,  the  callous 
edges  macerated  and  softened  by  poultices 
or  other  emollient  dressings.  Where  a 
week’s  rest  in  bed  can  be  taken  previously 
to  beginning  the  pressure,  the  cure  will 
be  greatly  expedited.  Having  brought  the 
ulcer  into  a  suitable  condition,  pressure 
may  be  applied  either  by  a  Martin’s  ban¬ 
dage,  or  by  strapping  after  the  method  of 
Baynton. 

A  Martin’s  india-rubber  bandage  is  best 
used  without  any  dressing.  It  should  be  put 
on  before  the  patient  gets  up  in  the  morning, 
evenly  and  loosely,  so  that  when  the  feet 
are  placed  on  the  ground  it  tightens  from 
the  natural  swelling  of  the  leg.  It  should 
be  taken  off  at  night,  sponged  with  cold 
water,  and  hung  up  to  dry,  while  the  leg 
should  be  well  cleansed,  and  a  dressing  of 
lint,  soaked  in  a  weak  carbolic  lotion  and 
covered  with  oil  silk,  applied  to  the  ulcer 
for  the  night.  Ointment  should  not  be 
used,  as  grease  destroys  the  rubber  of  the 


bandage.  Baynton’s  method  consists  in 
carefully  and  evenly  strapping  the  limb 
with  strips  of  adhesive  plaster,  beginning 
a  little  below  and  terminating  two  or  three 
inches  above  the  ulcer,  and  then  applying 
a  roller  bandage  from  the  foot  to  the  knee. 
The  strips  of  strapping  should  be  perforated 
opposite  the  ulcers  to  allow  of  the  escape  of 
the  discharge,  and  should  not  be  disturbed 
for  a  week.  The  bandage  should  be  re-ap¬ 
plied  daily,  or  at  least  every  two  days.  The 
writer,  when  the  ulcer  is  very  deep,  care¬ 
fully  packs  it  with  very  small  pieces  of  lint 
soaked  in  black  w’ash  till  the  level  of  the 
skin  is  reached,  before  applying  the  strap¬ 
ping,  and  has  found  this  modification  very 
useful. 

When  the  surface  of  the  ulcer  is  only 
slightly  depressed,  good  results  have  also 
been  obtained  by  applying  to  its  surface 
portions  of  sheet  lead,  cut  to  the  size  of 
the  ulcer  and  secured  to  it  by  strapping 
and  a  bandage.  Where  the  ulcer  is  very 
obstinate,  the  edges  may  have  to  be  pared 
down,  or  incisions  made  through  them  to 
the  deep  fascia,  or  a  blister  applied  over  the 
ulcer,  as  recommended  by  Syme,  before 
beginning  the  pressure  treatment.  When 
very  large,  and  extending  completely  round 
the  leg,  the  question  of  amputation  will 
have  to  be  considered.  A  callous  ulcer,  if 
converted  into  the  healthy  condition  by 
the  above  means,  may,  when  large,  be 
treated  by  skin-grafting  as  already  described. 
An  ulcer  subjected  to  constant  movement, 
as  when  situated  over  the  tendo  Achillis, 
must  be  placed  at  rest  by  applying  a  suitable 
splint  to  the  leg. 

The  Varicose  Ulcer. — This  term  is  ap¬ 
plied  to  any  ulcer  dependent  upon,  or  asso¬ 
ciated  with,  a  varicose  condition  of  the 
veins.  Such  ulcers  are  usually  situated  on 
the  lower  third  of  the  leg,  and  are  generally 
of  the  inflamed,  irritable,  or  callous  variety. 
The  ulcer  will  therefore  not  require  further 
description,  and  the  pathology  and  treat¬ 
ment  of  the  varicose  condition  of  the  veins 
will  be  referred  to  in  the  article  on  that 
subject. 

The  Eczematous  Ulcer  is  one  which  is 
surrounded  by  an  eczematous  condition  of 
the  skin.  The  eczema  may  be  either  in¬ 
duced  by  the  irritating  discharge  from  the 
ulcer,  or  the  ulcer  may  be  due  to  the  break¬ 
ing  down  of  the  centre  of  the  eczematous 
patch,  which  is  then  generally  the  result  of 
a  varicose  condition  of  the  veins.  In  either 
case,  the  ulcer  itself  may  be  of  any  of  the 
forms  already  described. 

II.  Ulcers  whose  Characters  de¬ 
pend  upon  their  Specific  Origin. —  The 
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Gouty  Ulcer. — The  small  superficial  ulcera¬ 
tions  of  the  skin,  which  are  sometimes  met 
with  over  gouty  deposits,  have  been  called 
by  Sir  James  Paget  gouty  ulcers.  They 
are  characterised  by  their  situation  over 
evidently  gouty  parts,  and  by  the  discharge 
leaving,  as  it  dries,  a  chalk-like  deposit  con¬ 
sisting  of  urate  of  soda. 

The  Scorbutic  Ulcer. — Scurvy  does  not 
appear  to  be  a  specific  cause  of  ulceration, 
but,  when  it  occurs  in  a  person  the  subject 
of  an  ulcer,  the  same  semi-fibrous  material 
is  formed  on  the  surface  of  the  sore  as 
gives  rise  to  the  spongy  gums,  petechise, 
and  other  local  manifestations  of  the  dis¬ 
ease.  The  edges  of  the  ulcer,  whatever 
its  previous  condition,  become  swollen  and 
tumid ;  whilst  its  surface  assumes  a 
characteristic  appearance,  being  ‘  covered 
by  a  spongy,  dark-coloured,  strongly  ad¬ 
herent,  fetid  crust,  whose  removal  is 
attended  with  free  bleeding,  and  is  followed 
by  a  rapid  reproduction  of  the  same 
material.’ 

The  treatment  should  first  be  directed 
to  the  correction  of  the  constitutional  con¬ 
dition,  and  the  ulcer  then  dealt  with  accord¬ 
ing  to  its  local  condition. 

Strumous  Ulcers  are  most  frequently 
met  with  in  the  neck  in  the  course  of  the 
lymphatic  glands,  in  connection  with 
strumous  bones  and  joints,  on  the  cheeks 
and  scalp,  and  occasionally  in  other  situa¬ 
tions.  They  are  produced  by  the  softening 
and  breaking  down  of  enlarged  lymphatic 
glands,  by  the  bursting  of  subcutaneous 
strumous  abscesses,  and  by  the  ulceration 
of  the  pale,  pink,  low,  flattened  elevations, 
known  as  strumous  tubercles.  The  ulcers 
are  generally  multiple,  often  confluent, 
frequently  forming  an  irregular  indolent 
sore  in  the  course  of  chains  of  lymphatic 
glands.  Their  edges  are  irregular,  of  a 
pale  pink  or  bluish  colour,  often  thin  and 
undermined,  but  occasionally  thickened. 
Their  base  is  covered  by  cedematous,  pale, 
often  protruding  granulations,  having  a 
marked  tendency  to  bleed  when  touched, 
and  exuding  a  thin,  yellowish-green,  scanty 
discharge.  Enlarged  glands  and  the  cica¬ 
trices  of  former  ulcers  are  frequently  present 
in  their  near  neighbourhood,  or,  in  the  case 
of  ulceration  of  the  neck,  on  the  opposite 
side.  The  presence  of  these  cicatrices  is 
very  diagnostic  of  this  variety  of  ulcer. 
They  are  usually  of  a  pale  pink  colour,  or 
white  when  less  recent,  and  slightly  raised 
above  the  surface  of  the  surrounding  skin, 
which  is  puckered  and  variously  drawn  in 
towards  them,  forming  cracks  and  crannies 
in  which  particles  of  dirt  are  apt  to  lodge,  i 
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The  cicatrices  sometimes  assume  the  form 
of  irregularly  shaped  bands,  giving  the  part 
a  peculiar  trellis-like  appearance.  Their 
appearance  in  connection  with  strumous 
bones  and  joints  is  described  under  those 
diseases. 

Treatment. — Cod-liver  oil,  or  maltine, 
syrup  of  the  phosphate  or  iodide  of  iron  in 
drachm  doses,  sulphide  of  calcium  in  doses 
varying  from  one- sixth  to  half  a  grain  ac¬ 
cording  to  the  age  of  the  patient,  together 
with  an  unstimulating  diet  and  residence  at 
the  seaside,  are  amongst  the  constitutional 
measures  which  should  be  adopted.  Locally, 
red  oxide  of  mercury  ointment,  or  lactate 
of  lead  made  by  pouring  Goulard  water  into 
milk,  will  often  be  of  service  ;  but,  if  in¬ 
tractable,  the  edges  and  surface  of  the  sore 
should  be  destroyed  by  nitrate  of  silver,  or 
pared  away,  and  the  base  scraped  with  a 
Volkmann’s  spoon.  The  cicatrices  may 
sometimes  be  dispersed  by  repeated  appli¬ 
cations  of  blistering  fluid,  or,  if  this  fails,  it 
may  be  of  advantage  to  excise  them. 

Syphilitic  Ulcers. — Two  forms  of  ulcer 
occurring  in  the  course  of  constitutional 
syphilis  are  here  described,  the  superficial 
and  the  deep.  The  primary  syphilitic  ulcer 
is  described  under  Chancre. 

A.  The  superficial  ulcers  are  generally 
due  to  syphilitic  ecthyma  or  rupia,  or  to 
the  breaking  down  of  syphilitic  tubercles, 
and  have  often  associated  with  them 
patches  of  these  eruptions  on  various  parts 
of  the  body.  Any  superficial  ulcer,  more¬ 
over,  occurring  in  the  course  of  syphilis, 
may  take  on  the  syphilitic  characters  to  be 
immediately  described.  They  are  generally 
multiple,  and  are  more  common  on  the 
trunk  than  on  the  extremities.  They  are 
usually  circular,  or  crescentic,  or  of  a  horse¬ 
shoe  shape,  often  spreading  by  their  con¬ 
vex  margin  whilst  healing  on  their  concave. 
Their  edges  are  sharp-cut,  neither  mverted 
nor  everted,  raised  nor  depressed,  and  un¬ 
attended  by  induration.  Their  bases  are 
but  slightly  depressed,  of  a  dark  red  colour, 
and  often  covered  by  a  yellow  slough  or  an 
ecthymatous  or  rupial  scab.  The  smround- 
ing  skin  is  healthy,  though  an  areola  of 
dusky  redness  may  immediately  encircle 
them.  On  healing,  they  leave  a  bluish- 
white,  semi-translucent,  slightly  depressed 
cicatrix,  which  is  apt  to  break  down  on 
slight  provocation.  Several  of  these  ulcers 
frequently  coalesce,  giving  rise  to  a  serpi¬ 
ginous  or  annular  form  of  ulceration,  which 
is  very  characteristic  of  syphilis. 

B.  The  deep  ulcers  are  nearly  always 
due  to  the  breaking  down  of  gummata. 
They  may  occur  in  any  part  of  the  body, 
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but  are  most  frequently  met  with  in  the 
lower  extremities,  in  the  neighbourhood  of 
the  large  joints,  and  about  the  palate  and 
fauces.  They  begin  as  deep-seated  swell¬ 
ings,  which  at  first  are  hard  and  painless, 
and  unattended  with  signs  of  inflamma¬ 
tion  ;  then  central  softening  occurs,  the 
skin  over  them  becomes  inflamed  and  gives 
way,  a  slough  separates,  and  the  ulcers  are 
produced.  The  ulcers  are  circular  or  oval 
in  shape,  of  moderate  dimensions,  sur¬ 
rounded  by  a  dusky  red  areola,  but  by  only 
slight  induration  ;  they  are  generally  pain¬ 
less  ;  their  edges  are  sharp-cut,  steep,  often 
slightly  overhanging  or  scooped  out,  and  of 
a  dull  red  colour.  The  centre  of  the  ulcer 
is  at  first  occupied  by  a  yellow  slough, 
intermixed  with  shreds  of  the  breaking- 
down  tissues.  On  its  separation,  the  base 
appears  considerably  below  the  surround¬ 
ing  skin,  but  rapidly  fills  up  with  granula¬ 
tions  under  appropriate  treatment,  the 
resulting  cicatrix  remaining  slightly  de¬ 
pressed,  of  a  smooth,  polished,  and  white 
appearance,  while  the  skin  immediately 
around  is  more  or  less  pigmented.  Two 
or  more  ulcers  are  frequently  present  at 
the  same  time,  one  perhaps  open  and  dis¬ 
charging,  another  in  a  stage  less  advanced, 
whilst  there  may  be  several  gummata 
around  not  yet  broken  down  ;  and  cicatrices 
of  former  ulcers  are  often  to  be  found  in 
the  near  neighbourhood,  or  perhaps  in  a 
different  part  of  the  body. 

Treatment.  —  Iodide  of  potassium  in 
full  doses,  combined  with  quinine,  bark, 
&c.,  should  be  administered  internally ; 
whilst  locally  a  poultice  should  be  applied 
till  the  scab  or  slough  has  separated ;  and 
afterwards,  the  red  oxide  of  mercury  oint¬ 
ment,  or  the  black  wash,  or  iodoform  powder 
should  be  used.  Where  the  gummata  are 
not  broken  down  they  should  on  no  account 
be  opened,  as,  even  after  softening  has 
occurred,  they  may  completely  clear  up 
under  the  influence  of  the  iodide.  Inflam¬ 
mation,  if  present,  should  be  subdued  pre¬ 
viously  to  beginning  the  specific  treatment. 
See  Syphilis. 

Lupoid  Ulcers  are  such  as  are  produced 
by  the  softening  and  breaking  down  of 
lupoid  tubercles.  Lupoid  ulcers  are  most 
commonly  met  with  on  the  face,  especially 
about  the  alee  of  the  nose.  When  first 
formed,  their  characters,  with  regard  to 
shape,  size,  and  number,  will  depend  upon 
those  of  the  lupoid  tubercles  that  precede 
them.  But  as  the  ulcers  extend  they  be¬ 
come  confluent,  and,  spreading  superficially, 
may  destroy  large  portions  of  skin.  They 
sometimes  extend  deeply  as  well,  eroding 


the  cartilages  and  even  the  bones,  and  pro¬ 
ducing  great  deformity.  The  edges  of  the 
ulcer  are  slightly  elevated,  irregular,  eaten 
out  or  sharp-cut,  and  neither  inverted  nor 
everted ;  the  base  is  slightly  depressed  and 
raw,  granulations  being  either  absent  or  ' 
spongy  and  prominent,  or  it  may  be 
covered  by  a  scab  of  hardened  secretion. 
Tubercles  that  have  not  yet  undergone 
softening  may  be  seen  in  the  skin  around, 
whilst  depressed  white  cicatrices,  produced 
by  the  healing  of  former  ulcers,  are  often 
present  in  the  near  neighbourhood. 

Diagnosis. — Lupoid  ulcers  have  to  be 
distinguished  from  impetigo,  from  tertiary 
syphilitic,  strumous,  and  rodent  ulcers, 
and  from  epithelioma.  When  the  lupoid 
ulcer  is  covered  with  scabs,  it  may  bear 
a  resemblance  to  impetigo  ;  but  the  latter 
affection  may  be  distinguished  by  its  be¬ 
ginning  as  a  pustular  eruption,  by  the 
absence  of  tubercles  around,  by  its  evanes¬ 
cent  character,  by  the  thick  yellow  charac¬ 
teristic  crusts,  and  by  the  absence,  on 
removing  them,  of  the  ulcerated  and  spongy 
surface  beneath,  as  seen  in  lupus.  From 
ulcers  occurring  in  the  course  of  tubercular 
syphilides  (the  so-called  syphilitic  lupus),  it 
is  often  very  difficult  to  make  a  diagnosis. 
The  age  at  which  the  disease  began,  its 
history  and  duration,  the  presence  or  ab¬ 
sence  of  concomitant  signs  of  syphilis,  and 
the  effect  of  antisyphilitic  remedies  will 
help  in  the  determination  of  the  point.  The 
age  of  the  patient  is  an  important  factor  in 
distinguishing  lupus  from  rodent  ulcer  and 
epithelioma,  as  both  of  these  latter  affections 
are  very  rare  before  fifty.  Both  may  further 
be  distinguished  from  lupus  by  the  absence 
of  tubercles  around,  by  being  single,  and  by 
showing  generally  no  tendency  to  contract 
and  heal.  In  epithelioma,  moreover,  the 
edges  are  indurated  and  everted,  and  the 
glands  are  enlarged  at  an  early  date  of  the 
disease. 

Treatment. — The  lupous  tissue  should 
be  thoroughly  destroyed  either  by  scraping 
the  surface  of  the  ulcer  with  a  Volkmann’s 
or  Morris’s  spoon  till  healthy  tissue  is 
reached,  or  by  cauterising  the  parts  with 
the  actual  or  galvanic  cautery.  Internally, 
cod-liver  oil  and  arsenic  will  be  found  the 
most  useful  remedies.  See  Lupus. 

Bo  dent  Ulcer ,  although  now  almost  uni¬ 
versally  regarded  as  a  form  of  carcinoma, 
is  here  described  separately,  as,  whatever 
its  pathological  relations,  its  clinical 
characters  differ  in  many  marked  respects 
from  those  of  ordinary  carcinoma.  Thus  it 
is  much  slower  in  its  growth,  in  some  cases 
;  having  been  known  to  be  in  progress  for 
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upwards  of  thirty  years.  It  does  not  be¬ 
come  disseminated,  nor,  like  epithelioma, 
affect  the  neighbouring  lymphatic  glands ; 
nor  does  it  return  after  complete  removal. 
The  patients  often  enjoy  excellent  general 
health  throughout  its  course,  attain  old 
age,  and  appear,  except  for  its  local  ravages, 
to  be  none  the  worse  for  its  presence.  Still, 
like  carcinoma,  it  is  progressively  destruc¬ 
tive,  spreading  by  infiltration  of  the  sur¬ 
rounding  tissues,  and  sparing  neither 
cartilage,  bone,  nor  other  tissue  in  its 
neighbourhood ;  and  finally,  like  it,  de¬ 
stroying  life.  See  Carcinoma. 

Symptoms.— Bodent  ulcer  is  a  disease 
of  advanced  life,  seldom  occurring  under  the 
age  of  fifty.  Its  favourite  seat  is  the  face, 
especially  about  the  internal  and  external 
canthus  of  the  eyelids  and  the  alie  of  the 
nose,  and  the  scalp.  It  generally  begins  as 
a  warty  elevation  of  the  skin,  of  a  reddish- 
brown  colour.  This,  after  undergoing  several 
desquamations,  finally  breaks  down  into 
an  ulcer.  The  ulcer  is  generally  single  ;  its 
edges  are  irregular,  sinuous,  a  little  raised, 
and  but  very  slightly  if  at  all  indurated. 
The  skin  around  is  supple  and  healthy ; 
the  base  is  slightly  depressed,  void  of 
granulations,  glazed,  sometimes  furrowed, 
and  of  a  whitish  or  pale  pink  colour  ;  the 
discharge  is  scanty  and  generally  thin, 
though  sometimes,  especially  when  as¬ 
tringent  lotions  have  been  applied,  it  may 
harden,  forming  variously  coloured  crusts. 
Imperfect  attempts  at  cicatrisation  are 
sometimes  seen,  but  no  contraction  of  the 
part  follows,  and  the  ulceration  soon  again 
proceeds.  It  may  continue  superficial,  but 
spread  widely,  or  it  may  extend  deeply, 
eating  away  and  destroying  everything — 
muscles,  cartilages,  bones — in  its  vicinity, 
and  producing  horrible  deformity.  Thus, 
a  deep,  gaping  chasm,  sometimes  involving 
a  part  or  the  whole  of  one  side  of  the  face, 
may  be  left ;  the  globe  of  the  eye,  perhaps, 
being  destroyed,  and  the  nasal  cavities  laid 
open  to  view.  Or  the  cranium  may  be 
perforated,  and  the  dura  mater  or  even  the 
brain  exposed. 

Diagnosis. — Rodent  ulcer  may  some¬ 
times  have  to  be  distinguished  from  epi¬ 
thelioma,  lupus,  or  syphilis.  From  epithe¬ 
lioma  it  may  be  diagnosed  by  the  absence 
of  induration  around,  the  non-involvement 
of  the  lymphatic  glands,  and  its  slower 
growth ;  but  often  in  their  early  stages  it 
may  be  impossible  to  distinguish  these 
affections.  From  lupus  it  may  be  known 
by  the  absence  of  tubercles  around  and  of 
cicatricial  scarring,  and  by  its  beginning  in 
the  old,  whereas  lupus  begins  in  the  young. 


From  syphilis  it  may  be  known  by  the  rate 
of  growth,  the  absence  of  concomitant  signs 
of  the  latter  affection,  and  the  effect  of 
remedies. 

Pathology. — When  the  edges  of  the  ulcer 
are  examined  microscopically,  they  are  found 
to  be  infiltrated  with  a  new  growth ;  but 
the  ulceration  follows  so  quickly  on  the  in¬ 
filtration  that,  except  just  beyond  the  edge 
of  the  ulcer,  the  tissues  are  healthy.  The 
cells  are  smaller  than  those  of  epithelioma, 
but  are  contained  in  alveolar  spaces  like 
those  of  carcinoma.  Cell-nests,  but  ill- 
formed  and  not  traceable  to  ingrowths  of 
the  epithelium,  are  said  to  have  be’en  here 
and  there  discovered.  The  manner  in  which 
the  growth  begins  has  not  for  certainty  been 
ascertained,  but  it  appears,  from  recent  re¬ 
searches,  to  start  as  a  proliferation  of  the 
sweat-glands  or  hair-follicles. 

Treatment. — Early  and  wide  extirpation 
by  means  of  the  knife  should  always  be 
undertaken,  and  if  any  doubt  exists  as  to 
whether  the  whole  of  the  disease  has  been 
removed,  the  parts  should  be  further  de¬ 
stroyed  by  caustic  or  by  the  actual  or  gal¬ 
vanic  cautery.  When  extensive  ravages 
have  occurred,  much  may  still  often  be 
accomplished  by  the  knife ;  and  although 
a  fearful  chasm  may  be  left — the  globe  of 
the  eye  perhaps  extirpated,  and  the  greater 
part  of  one  side  of  the  face  cut  away — if  the 
whole  of  the  disease  has  been  removed,  the 
parts  may  then,  to  a  great  extent,  granulate 
up,  and  the  deformity  be  in  some  measure 
obviated  by  the  patient  wearing  a  vulcanite 
mask,  shaped  to  the  lost  features  and  coloured 
to  the  complexion. 

Epitheliomatous  TJlcer. — The  general 
pathology  of  epithelioma  is  given  under 
Carcinoma.  The  epithelial  ulcer  may  begin 
as  a  crack  or  fissure  at  the  junction  of  the 
skin  and  mucous  membrane,  or  as  a  wart 
or  pimple  on  the  skin,  or  it  "may  occur  in 
the  seat  of  an  old  scar,  or  in  an  ulcer  that 
has  continued  open  and  discharging  for 
a  long  period.  It  is  characterised  by  its 
irregular,  sinuous,  raised,  everted,  and  in¬ 
durated  edges  ;  by  its  indurated  base,  which 
is  generally  raised,  and  covered  with  a 
scab  or  with  warty  or  proliferating  and 
cauliflower-like  granulations ;  by  its  thin, 
ichorous,  and  sometimes  sanious  discharge  ; 
by  the  evident  infiltration  of  the  surrounding 
tissues  with  the  new  growth ;  and,  after  it 
has  existed  some  time,  by  the  enlargement 
of  the  neighbouring  lymphatic  glands.  As 
the  ulcer  progresses  it  gradually  invades 
the  surrounding  tissues,  destroying  fat, 
muscle,  cartilage,  and  bone ;  the  enlarged 
lymphatic  glands  soften  and  break  down, 
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the  skin  over  them  gives  way,  and  a  secon¬ 
dary  nicer,  with  characters  similar  to  those 
of  the  primary,  is  produced.  Remoter 
glands  may  next  become  affected,  but  the 
disease,  unlike  the  other  forms  of  carcinoma, 
does  not,  as  a  rule,  become  disseminated 
through  internal  organs. 

Diagnosis. — The  induration  of  the  edges 
and  base  of  the  ulcer,  the  advanced  age  of 
the  patient,  the  rapid  growth  of  the  disease, 
the  warty  or  proliferating  character  of  the 
granulations,  the  evident  presence  of  a  new 
growth,  and  the  infiltration  of  the  lym¬ 
phatic  glands,  are  signs  which  will  serve 
to  distinguish  an  epitheliomatous  ulcer 
from  the  other  forms  above  described.  A 
microscopical  examination  of  a  scraping 
of  the  growth  will  often  assist  in  the 
diagnosis. 

Treatment. — Free  and  early  extirpation 
is  the  only  treatment  of  any  avail,  and 
should  always  be  resorted  to  when  there  is 
a  fair  probability  of  getting  away  the  whole 
of  the  disease.  A  moderate  enlargement  of 
the  neighbouring  lymphatic  glands  does 
not,  in  the  writer’s  opinion,  contra-indi¬ 
cate  the  operation,  and  any  such  glands 
should,  if  consistent  with  safety,  always  be 
removed  at  the  same  time. 

W.  J.  Walsham. 

ULNA,  Dislocation  of  the.  —  The 

upper  extremity  of  this  bone  has,  in  very 
rare  cases,  been  found  dislocated  backwards, 
whilst  the  radius  retained  its  normal  posi¬ 
tion.  The  writer  has  once  had  an  oppor¬ 
tunity  of  examining  this  dislocation.  The 
forearm  was  semiflexed  and  strongly  pro- 
nated,  and  the  olecranon  formed  an  un¬ 
mistakable  prominence  behind  the  elbow. 
The  hand  inclined  to  the  ulnar  side,  and 
the  measurement  from  the  internal  condyle 
to  the  pisiform  bone  was  half  an  inch 
shorter  than  the  same  measurement  on  the 
other  arm.  Movements  caused  great  pain, 
but  the  head  of  the  radius  could  be  felt  in 
its  normal  relation  to  the  humerus,  on 
attempting  supination.  This  dislocation  is 
sometimes  associated  with  partial  displace¬ 
ment  of  the  radius  forwards.  Under  chlo¬ 
roform,  extension  from  the  ulnar  side  is 
not  likely  to  fail ;  but  in  a  case  reported  by 
Waterman,  straightening  of  the  arm  was 
found  necessary,  whilst,  in  one  related  by 
Pirrie,  sudden  flexion  combined  with  pres¬ 
sure  on  the  olecranon  proved  successful 
after  extension  by  assistants.  (Dislocations 
at  the  lower  radio-ulnar  joint,  which  some 
authors  describe  as  dislocations  of  the  lower 
end  of  the  ulna,  will  be  found  under  Wrist). 

R.  Clement  Lucas. 


ULNA,  Fractures  of  the.— The  ole¬ 
cranon  may  be  fractured  by  falls  on  the 
elbow — its  most  common  cause  ;  by  direct 
violence,  as  by  a  blow ;  and,  as  recorded 
instances  appear  to  show,  occasionally  by 
the  action  of  the  triceps.  The  size  of  the 
portion  detached  varies  from  a  thin  plate  to 
the  whole  of  the  process.  The  fragment  is 
drawn  up  at  the  back  of  the  joint,  some¬ 
times  slightly,  sometimes  for  an  inch  and 
a  half,  so  that  an  interval — much  increased 
when  the  arm  is  bent — can  be  reaidily  felt ; 
it  can  be  moved  from  side  to  side,  and  the 
power  of  extending  the  forearm  is  much 
impaired.  The  joint  is  more  or  less  dis¬ 
tended  with  fluid.  Union  is  generally  liga¬ 
mentous. 

Treatment. — The  arm  must  be  placed 
in  the  extended  position  on  a  splint — best 
applied  to  the  anterior  aspect — and  the  in¬ 
flammatory  swelling  usually  present  must 
be  reduced  by  rest,  position,  and  cold  lotion. 
As  soon  as  practicable,  an  attempt  should  be 
made  to  bring  the  fragment  down  towards 
the  remainder  of  the  bone.  This  may  be 
done,  either  by  a  figure-of-eight  bandage 
passing  above  the  fragment  and  round  the 
forearm ;  or,  by  placing  two  pieces  of  narrow 
bandage  lengthwise,  one  on  the  inner  and  one 
on  the  outer  side  of  the  joint,  crossing  them 
with  two  or  three  turns  of  bandage  above  and 
below  the  elbow,  and  then  tying  the  upper 
and  the  lower  ends  of  each  together.  These 
methods,  however,  are  not  very  efficient,  and 
they,  moreover,  tend  to  produce  swelling 
of  the  joint  by  constriction.  A  better  plan 
is  to  use  a  loop  of  narrow  elastic  bandage, 
the  middle  of  which  arches  over  the  frag¬ 
ment,  while  its  two  ends  are  fastened,  one 
to  the  inner  and  the  other  to  the  outer 
border  of  the  splint,  at  a  convenient  dis¬ 
tance  below  the  elbow,  to  secure  the  requisite 
amount  of  downward  tension ;  or  the  frag¬ 
ments  may  be  wired  together,  as  recom¬ 
mended  by  Sir  J.  Lister.  This  operation, 
however,  although  it  is  no  doubt  free  from 
any  considerable  risk,  is,  in  the  oinnion  of 
the  great  majority  of  surgeons,  not  war¬ 
ranted  by  the  necessities  of  the  case,  since 
short  ligamentous  union,  attended  with 
only  very  slight  impairment  of  the  func¬ 
tions  of  the  limb,  can  be  obtained  with¬ 
out  operative  interference.  Some  surgeons 
trust  entirely  to  the  natural  contraction  of 
healing,  and  keep  the  elbow  bent  and  the 
forearm  in  a  sling,  with  very  good  results. 

Fracture  of  the  coronoid  'process ,  though 
a  very  rare  accident,  and  one  which  has 
often,  been  diagnosed  when  it  did  not  exist, 
has  several  times  been  verified  on  dissection. 
Generally,  it  is  produced  by  falls  on  the 
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hand,  and  is  associated  with  dislocation  of 
the  forearm  backwards.  The  injury  may 
be  recognised  by  the  fact  that  dislocation 
is  reduced  by  slight  force,  but  recurs  when 
extension  ceases.  Possibly,  the  detached 
pieces  may  be  felt  in  front  of  the  elbow,  and 
crepitus  may  be  present.  The  brachialis  an- 
ticus,  however,  is  attached  to  the  base  of  the 
process,  so  as  to  overlap  it  towards  its  apex  in 
such  a  way  that  wide  separation,  unless  the 
muscle  itself  is  torn  away,  can  hardly  occur. 

Treatment. — The  forearm  should  be 
flexed  upon  the  chest  and  confined  in  a 
sling.  For  the  management  of  relapsing 
dislocation  of  the  elbow,  see  Elbow- Joint, 
Dislocations  of  the. 

Fracture  of  the  shaft  of  the  ulna  alone 
is  rare,  and  is  always  the  result  of  direct 
violence.  The  upper  third  is  so  strong 
that  it  seldom  gives  way,  but  the  middle 
and  lower  portions  are  sometimes  broken 
in  falls  over  some  projecting  object  or 
by  a  blow.  There  is  usually  but  little 
displacement ;  the  injury,  however,  is  plainly 
indicated  by  mobility,  detected  by  fixing 
the  upper,  and  pressing  the  lower  frag¬ 
ment  towards  the  radius,  or  by  moving 
the  pieces  on  each  other,  by  crepitus,  and 
by  irregularity  of  the  bone  when  its  sub¬ 
cutaneous  ridge  is  traced  down. 

Treatment. — As  the  bone  is  well  sup¬ 
ported  by  the  radius,  and  displacement  is 
usually  slight,  it  is  sufficient  to  apply  a  pair 
of  straight  splints,  one  on  the  dorsal  and 
one  on  the  palmar  aspect  of  the  limb,  and 
to  place  the  forearm  in  a  sling  in  the  semi- 
prone  position ;  or  gutta-percha  or  leather 
splints  moulded  on  the  limb,  or  a  light  case 
of  plaster  of  Paris  may  be  used,  instead  of 
the  straight  splints.  But  should  there  be 
any  tendency  of  the  lower  fragment  to  start 
towards  the  radius,  it  is  better  to  use  the 
straight  splints,  with  the  addition  of  a  narrow 
pad  carefully  adjusted  over  the  space  be¬ 
tween  the  bones  ;  and  the  forearm  should 
be  placed  in  a  position  of  supination.  The 
splints  may  be  discontinued  at  the  end  of 
the  month ;  the  arm,  however,  being  kept 
a  few  days  longer  in  a  sling.  Passive  move¬ 
ment  for  supination  and  pronation  should 
at  the  same  time  be  carefully  employed. 

Howard  Marsh. 

ULNAR  ARTERY.— I.  In  the  Fore¬ 
arm. — The  artery  commences  one  inch 
below  the  elbow — i.e.  opposite  the  neck  of 
the  radius — passing  obliquely  inwards  for 
a  short  distance,  it  then  runs  down  the  fore¬ 
arm  parallel  to  a  line  drawn  from  the  front 
of  the  internal  condyle  of  the  humerus  to 
the  outer  side  of  the  pisiform  bone. 


In  the  upper  half  the  artery  passes  be¬ 
tween  the  superficial  and  deep  layers  of 
muscles ;  it  has  superficial  to  it  skin, 
superficial  fascia  with  the  internal  cutaneous 
nerve  and  ulnar  veins,  deep  fascia,  pronator 
radii  teres,  flexor  carpi  radialis,  palmaris 
longus  and  flexor  subl.im.is  muscles ;  the 
median  nerve  crosses  it  three-quarters  of 
an  inch  below  its  commencement,  passing 
from  within  outwards.  The  artery  rests  on 
the  flexor  profundus  digitorum.  In  the  lower 
half  of  the  forearm  the  artery  is  covered 
only  by  cutaneous  structures,  and  it  rests 
on  the  same  muscle  ;  it  has  the  flexor  carpi 
ulnaris  tendon  to  its  inner  side,  serving  as 
a  guide,  and  the  flexor  sublimis  externally  ; 
the  ulnar  nerve  lies  on  its  inner  side. 

Ligation. — 1.  In  the  middle  of  the  fore¬ 
arm  the  artery  is  reached  by  an  incision, 
two  inches  long,  in  the  guiding  line  of  the 
artery.  Cut  through  the  cutaneous  struc¬ 
tures  ;  in  opening  the  deep  fascia,  recognise 
the  outer  tendinous  edge  of  the  flexor  carpi 
ulnaris,  enter  between  the  sublimis  exter¬ 
nally  and  this  tendon  internally,  and  find 
the  ulnar  nerve  or  artery.  If  between  the 
ulnaris  tendon  internally  and  the  sublimis 
externally  the  nerve  is  seen,  the  artery, 
with  its  veins,  will  be  to  its  radial  side. 

2.  In  the  lower  third  the  artery  is  ex¬ 
posed  by  an  incision  commencing  in  the 
guiding  line  two  inches  above  the  wrist, 
and  ending  half  an  inch  above  the  pisiform 
bone.  The  outer  edge  of  the  ulnar  tendon 
again  serves  as  a  guide,  especially  after 
the  cutaneous  incision  is  made.  It  is  drawn 
inwards,  when  the  artery  is  found  lying 
beneath  a  process  of  the  deep  fascia,  with 
the  ulnar  nerve  to  its  inside,  the  flexor 
sublimis  to  its  outside,  and,  behind,  the 
flexor  profundus  digitorum. 

II.  In  the  Hariid. — The  ulnar  artery 
passes  from  the  outer  side  of  the  pisiform 
bone  across  the  palm  of  the  hand,  just 
below  the  crease  of  the  thumb  muscles — 
the  line  of  life — forming  with  the  super- 
ficialis  volae  from  the  radial,  the  superficial 
palmar  arch.  When  the  ulnar  artery  is 
clear  of  the  pisiform  bone,  it  sends  down  a 
deep  branch  to  complete  the  deep  palmar 
arch  by  joining  with  the  radial  trunk.  The 
superficial  palmar  arch  sends  downwards 
digital  arteries  towards  the  clefts  between 
the  fingers,  where,  ojyposite  the  heads  of 
the  metacarpal  bones,  each  vessel  divides 
to  supply  the  fingers,  passing  along  their 
lateral  aspects.  The  arch  lies  beneath  the 
palmar  fascia,  and  upon  the  median  nerve 
and  the  sublimis  tendons.  The  deep  arch 
lies  upon  the  bases  of  the  metacarpal  bones. 

James  Cantlie. 
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UMBILICAL  FISTULA  may  result 
from  one  of  three  causes,  the  first  two  of 
which  are  congenital.  (1)  It  may  result 
from  non-closure  of  the  urachus,  or  (2)  from 
continued  patency  of  the  omphalo-mesen- 
teric  duct.  (3)  It  may  arise  from  the  open¬ 
ing  of  an  abscess  in  some  part  of  the 
abdominal  cavity. 

1.  The  urachus,  which  forms  in  early 
foetal  life  a  tubular  communication  between 
the  bladder  and  the  allantoid  vesicle,  and 
should  become  closed  long  before  birth, 
remains  occasionally  patent,  and  it  then 
gives  passage  to  small  quantities  of  urine, 
and  has  been  known  to  remain  unclosed 
until  late  in  life.  Besides  the  flow  of  urine 
from  within,  materials  from  without  some¬ 
times  pass  into  the  channel,  and  are  then 
liable  to  become  nuclei,  around  which  con¬ 
cretions  and  deposits  from  the  urine  will 
collect  and  give  rise  to  considerable  trouble 
and  inconvenience.  In  general,  the  per¬ 
manence  of  such  opening  is  marked  by  the 
occasional  and  inconstant  issue  of  urine, 
and  as  a  consequence  of  this,  some  eczema¬ 
tous  eruption  may  be  found  at  and  around 
the  navel.  Spontaneous  closure  may  take 
place  after  birth,  hut  when  it  does  not,  and 
when  the  inconvenience  and  suffering  is 
sufficient  to  render  operative  measures 
necessary  for  the  closure  of  the  opening,  a 
light  touch  of  the  actual  (or  Paquelin’s) 
cautery,  or  of  a  galvano- caustic  wire,  fol¬ 
lowed  by  careful  strapping  together  of  the 
granulating  surfaces,  is  all  that  is  requisite 
to  effect  their  union.  In  some  instances  a 
mass  of  granulations  is  seen  to  arise  from 
the  umbilicus  and  to  constitute  a  tumour, 
which  attains  in  some  instances  a  length 
of  nearly  an  inch  ;  and  in  the  centre  of  this 
there  may  often  he  seen  a  small  channel, 
from  which  issues  a  frequent  discharge 
of  fluid,  having  the  characters  of  urine. 
The  granulations  are  merely  a  result  of  irri¬ 
tation,  and  are  directly  due  to  the  perman¬ 
ence  of  this  condition.  A  ligature,  tied  firmly 
round  its  base,  will  strangulate  the  tumour, 
and  the  treatment  above  recommended  will 
close  the  canal  if  it  still  persists. 

2.  Although  very  rarely,  instances  are 
occasionally  met  with,  in  which  there  re¬ 
mains  a  congenital  communication  between 
the  umbilicus  and  some  part  of  the  intes¬ 
tinal  tube  by  means  of  the  omphalo-mesen- 
teric  duct,  which,  though  often  obliterated, 
can  not  infrequently  be  detected  at  post¬ 
mortem  examinations  as  a  diverticulum 
running  upwards  from  the  lower  part  of 
the  ileum,  and  attached  at  the  umbilicus. 
Through  this  canal,  when  patent,  discharges 
having  a  fsecal  odour  will  exude,  and  some¬ 


times  even  small  quantities  of  the  ingesta 
can  be  detected  in  the  fluid  that  issues- 
The  treatment  recommended  above  may 
be  applied  in  such  cases,  or  the  edges  may 
be  pared  and  brought  together  by  stitches. 

3.  By  far  the  most  usual  cause,  how¬ 
ever,  of  this  form  of  fistula,  occurs  in  chil¬ 
dren  with  a  tendency  to  a  tubercular  dia¬ 
thesis,  and  is  due  to  the  opening  of  an 
abscess  at  the  umbilicus,  which,  in  most 
instances,  is  the  result  of  suppuration  in 
the  glands  of  the  mesentery,  either  from 
breaking  down  of  tubercular  deposits,  or 
secondary  to  some  inflammation  or  ulcera¬ 
tion  of  the  intestines.  This  form,  there¬ 
fore,  is  never  of  congenital  origin,  and  the 
discharge  is  more  distinctly  purulent,  and 
when  mixed,  as  it  not  infrequently  is,  with 
faecal  matter,  points  to  the  existence  of  a 
communication  with  the  cavity  of  the  in¬ 
testine.  There  would  seem  to  be  a  natural 
tendency  for  such  accumulations  of  matter 
to  make  their  way  towards,  and  to  pre¬ 
sent  at,  the  umbilicus,  although  no  good 
anatomical  reason  can  be  given  for  their 
taking  this  direction.  When  once  the 
abscess  has  burst,  the  sinus  which  follows 
is  lined  with  healthy  granulations,  and  can 
be  traced  for  some  distance  into  the  ab¬ 
domen  by  means  of  a  probe,  and  the  ex¬ 
ternal  aperture  is  occasionally  large  enough 
to  admit  the  tip  of  the  little  finger.  The 
presence  of  bile  in  the  discharges  may  in¬ 
dicate  a  connection  with  the  liver  or  its 
ducts,  but  no  such  communication  has  ever 
been  demonstrated  by  dissection.  These 
fistulse  are  very  difficult  to  close  ;  some¬ 
times  they  will  heal  spontaneously  after  a 
considerable  lapse  of  time,  if  the  patient  is 
kept  quiet  in  bed  ;  in  other  instances  they 
will  heal  after  adoption  of  some  such 
methods  as  are  mentioned  above  ;  but  it  is 
often  necessary  that  the  sinus  should  be 
laid  open,  and  this  is  best  done  by  passing 
down  a  probeqDointed  bistoury  as  far  as 
is  deemed  safe  and  cutting  outwards,  the 
wound  being  dressed  antiseptically,  and 
allowed  to  heal  from  its  deepest  part.  See 
Fcecal  Fistula ,  under  Faecal  Abscess. 

John  H.  Morgan. 

UMBILICAL  HERNIA.  —  Ruptures 
at  the  umbilical  cicatrix  are  of  three  kinds  : 
1.  The  congenital.  2.  The  infantile.  3. 
The  adult  form. 

1.  The  congenital.  These  hernise  are 
very  rare,  and  exist  at  the  time  of  birth. 
They  are  due  to  an  arrest  of  foetal  develop¬ 
ment,  whereby  the  abdominal  cavity  re¬ 
mains  imperfectly  closed  in  the  region  of 
the  umbilicus.  Some  of  these  hernise  are 
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of  enormous  size,  and  contain  nearly  all 
the  abdominal  viscera.  They  occur  in  mon¬ 
sters,  and  are  associated  with  other  defor¬ 
mities  not  consistent  with  life.  As  a  rule, 
the  protrusion  is  small,  and  is  in  the  sub¬ 
stance  of  the  cord.  The  tissues  of  the  cord 
are  stretched  over  the  sac,  with  which  these 
herniae  are  always  provided,  and  the  um¬ 
bilical  vessels  are  separated  by  it.  The 
rupture  appears  as  a  rounded  or  conical 
swelling  at  the  point  of  attachment  of  the 
umbilical  cord  to  the  abdomen.  The  cover¬ 
ings  of  the  hernia  may  be  so  thin  that  the 
contained  gut  can  be  seen  through  them. 
Or  the  coverings  may  be  absent,  or  may 
become  ruptured  soon  after  birth,  and  allow 
the  viscera  to  escape.  Tire  contents  are 
usually  small  intestine,  and  very  often 
the  ctecum.  In  some  instances,  the  hernia 
and  its  contents  have  unwittingly  been  cut 
across  in  dividing  the  cord  at  birth.  In 
many  instances  the  hernia  has  undergone 
spontaneous  cure.  In  any  case  the  rupture 
should  be  reduced,  and  retained  by  broad 
strips  of  strapping  passed  round  the  abdomen. 

2.  The  infantile  form  is  very  common. 
It  depends  upon  yielding  of  an  imperfectly 
consolidated  umbilical  cicatrix,  and  is  most 
frequently  met  with  during  the  first  year  of 
life.  The  swelling  is  usually  small,  and 
gives  no  trouble.  So  far  as  the  writer  is 
aware,  it  is  never  the  seat  of  strangulation. 
Beyond  certain  moderate  limits  the  hernia 
shows  no  tendency  to  increase.  If  left  alone 
these  ruptures  will,  in  nearly  every  instance, 
undergo  spontaneous  cure.  If  any  treatment 
be  required,  the  hernia  should  be  reduced, 
and  the  edges  of  the  hernial  orifice  carefully 
held  together  by  the  forefinger  and  thumb. 
The  margins  of  the  opening  should  then  be 
maintained  in  this  position  by  means  of 
strips  of  strapping  passed  across  the  abdo¬ 
men.  There  is  a  form  of  treatment  which  is 
to  be  condemned,  if  on  no  other  ground  than 
that  it  prevents  the  cure  of  the  rupture, 
and  tends  to  perpetuate  it  indefinitely.  It 
takes  the  form  of  an  elastic  belt,  to  the 
inner  aspect  of  which  a  small  button  or 
nodule  is  affixed.  This  button  is  supposed 
to  fit  into  the  hernial  orifice,  and  while  it 
occupies  that  position  it  merely  keeps  the 
abnormal  orifice  patent,  and  prevents  its 
closure.  Fortunately,  the  button  soon  slips 
out  of  place,  and  no  harm  is  done,  except 
such  as  may  be  occasioned  by  the  wearing 
of  a  tight  abdominal  band. 

3.  The  adult  form.  The  umbilical  hernia 
of  adults  may — as  a  rare  circumstance — 
have  persisted  from  infancy.  The  great 
majority,  however,  are  newly  formed  in 
adult  life.  This  hernia  is  more  common  in 
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women  that  in  men,  is  most  common  in 
those  who  are  obese  and  have  large  and 
pendulous  abdomens,  and  especially  in 
women  who  have  borne  many  children. 
The  average  size  of  the  rupture  is  about 
that  of  the  closed  fist.  It  may,  however, 
attain  large  dimensions.  As  it  increases  in 
size  it  becomes  pendulous,  and  may  in  time 
reach  the  groin.  The  hernia  is  always 
provided  with  a  sac.  The  tumour  is  often 
irregularly  lobulated,  and  its  coverings  are 
frequently  very  thin.  The  contents  of  the 
protrusion  are  most  usually  the  great  omen¬ 
tum,  the  transverse  colon,  the  small  intes¬ 
tine.  It  may  contain  the  stomach,  and 
even  the  caecum.  It  often  presents  what  is 
known  as  an  omental  sac. 

This  hernia  is  often  irreducible  in  whole 
or  in  part.  It  is  sometimes  inflamed  ;  it 
is  but  rarely  strangulated  ;  it  is  peculiarly 
prone  to  become  obstructed  or  incarcerated. 
When  reducible,  it  should  be  retained  by  a 
suitable  abdominal  belt.  The  introduction 
of  a  small  pad  of  cork  in  the  front  of  these 
belts  is  objectionable.  The  pad  occupies 
the  hernial  orifice,  and  tends  to  maintain, 
if  not  to  increase,  its  dimensions.  When 
irreducible,  the  rupture  should  be  protected 
and  supported  by  a  proper  belt,  the  precise 
arrangement  of  which  will  vary  according 
to  the  size  and  outline  of  the  rupture,  and 
the  condition  of  the  abdominal  walls. 

When  the  hernia  is  strangulated,  it  may 
often  be  reduced  by  taxis,  the  pressure 
being  applied  in  a  direction  directly  back¬ 
wards.  AVhen  herniotomy  is  required,  a  ver¬ 
tical  incision  of  about  two  inches  in  length 
is  made  in  the  middle  line  at  the  upper 
part  of  the  tumour.  One  half  of  this  in¬ 
cision  should  fall  upon  the  tumour,  and  the 
other  half  upon  the  abdominal  parietes. 
The  risk  of  cutting  into  the  sac  is  much 
diminished  by  making  the  incision  from 
below  upwards,  thus  commencing  it  upon 
the  tumour.  The  stricture  will  be  at  the 
opening  in  the  parietes ;  and  it  should  be 
divided  by  cutting  directly  upwards  in  the 
middle  line.  AVhen  possible,  the  rupture 
should  be  reduced  without  opening  the  sac. 
After  the  hernia  has  been  reduced,  the 
edges  of  the  hernial  orifice  should  be  care¬ 
fully  brought  together  by  several  points  of 
catgut  suture.  The  sac  may  then  be  ex¬ 
cised  close  to  the  hernial  aperture,  and  its 
cut  edges  neatly  brought  together  by  su¬ 
tures  which  maintain  its  serous  surfaces  in 
contact.  When  the  hernial  orifice  is  very 
large,  it  may  be  necessary  to  use  harelip- 
pins  to  effect  a  closure.  In  such  a  case 
the  pins  should  be  removed  at  the  end  of 
forty-eight  hours.  Frederick  Treves. 
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UMBILICUS  or  NAVEL.— The  um¬ 
bilicus  is  more  frequently  spoken  of  as  an 
anatomical  point,  than  as  the  seat  of  any 
peculiar  diseases.  It  is  situate  in  the 
middle  line  of  the  abdomen,  a  little  below 
midway  between  the  ensiform  cartilage 
and  the  symphysis  pubis,  and  marks  the 
point  of  separation  of  the  two  recti,  which 
admits  the  entrance  of  the  contents  of  the 
umbilical  cord,  and  forms  the  point  of  their 
attachment  subsequently  to  foetal  life.  These 
are  the  umbilical  arteries  and  vein,  and 
the  urachus,  which  are  enclosed,  within  the 
abdomen,  in  a  fold  of  the  parietal  peri¬ 
toneum.  It  corresponds  in  situation  to  the 
body  of  the  third  lumbar  vertebra,  and  the 
spot  at  which  the  aorta  is  most  easily  com¬ 
pressed  is  about  an  inch  below  and  a  little 
to  the  left  of  the  umbilicus.  It  is  below 
the  umbilicus  that  the  usual  incision  in  the 
median  line  commences  in  laparotomy  for 
intestinal  obstruction,  or  in  operations  for 
the  removal  of  tumours  of  the  uterus  or 
ovaries  ;  and  the  cases  are  rare  in  which 
it  needs  to  be  carried  above  this  spot,  but 
when  this  has  become  necessary,  the  ab¬ 
dominal  walls  should  be  divided  with  blunt- 
pointed  scissors,  and  the  incision  be  carried 
round,  but  never  through,  the  umbilicus. 
Other  operations,  either  for  removal  of 
tumours  of  abdominal  organs,  or  for  other 
purposes,  may  commence  above  the  um¬ 
bilicus,  but  the  same  rule  must  apply  in 
extending  them  downwards.  In  a  healthy 
state,  the  rudiments  of  the  cord  dwindle 
after  birth,  and  a  firm  cicatrix  is  formed; 
but  it  sometimes  happens  that  when  a  liga¬ 
ture  has  been  placed  on  the  cord,  the  portion 
nearest  to  the  infant  does  not  wither,  and 
is  converted  into  a  granulating  mass  which 
requires  a  fresh  ligature  to  be  placed  round 
its  base,  or  the  application  of  a  piece  of 
solid  nitrate  of  silver,  before  it  dwindles 
to  its  normal  condition.  See  Umbilical 
Fistula. 

HEemorrhage  sometimes  occurs  in  newly- 
born  infants  from  careless  ligature  of  the 
cord,  or  from  the  ligatured  portion  being 
torn  off  before  the  vessels  are  properly 
closed.  This  is  seldom  of  much  conse¬ 
quence,  and  is  to  be  arrested  by  replacing 
the  ligature.  But  a  much  more  formidable 
haemorrhage,  or  rather  a  constant  oozing 
of  blood  from  the  granulating  surface  of 
the  navel,  sometimes  takes  place  soon  after 
birth,  and  this  is  either  due  to  the  haemor¬ 
rhagic  diathesis,  or  it  is  found  to  be  asso¬ 
ciated  with  a  congenital  malformation  of 
the  cystic  or  hepatic  biliary  ducts,  or  to  the 
absence  of  a  gall-bladder.  Such  bleeding 
is  not  restrained  by  styptics  or  even  by 


ligature,  owing  to  the  absence  of  any  co¬ 
agulating  power  in  the  blood  ;  and  although 
when  associated  with  these  deformities, 
there  is  invariably  a  fatal  termination,  yet 
it  is  necessary  to  check  the  haemorrhage, 
which  can  only  be  done  by  passing  harelip - 
pins  through  the  integuments,  and  con¬ 
stricting  the  parts  with  a  piece  of  silk  tied 
round  their  ends.  The  condition  often 
occurs  in  several  children  of  the  same 
parents.  Fatal  cases  of  pyaemia  in  in¬ 
fants,  with  multiple  abscesses  and  destruc¬ 
tive  inflammation  of  various  joints,  have 
sometimes  been  ascribed  to  inflammation 
of  the  umbilical  vein. 

In  very  stout  persons  a  deep  transverse 
depression  often  exists,  running  across  the 
abdomen  and  completely  obscuring  the 
navel  from  view.  This  furrow  frequently 
becomes  the  seat  of  a  troublesome  eczema¬ 
tous  eruption,  which  goes  on  to  ulceration 
if  the  affection  is  not  speedily  relieved.  The 
variety  is  known  as  eczema  intertrigo,  and 
is  one  which  is  especially  liable  to  affect 
fat  subjects.  It  arises  from  decomposing 
secretions  (sweat,  &c.),  being  confined  in 
moist  and  warm  situations,  and  is  charac¬ 
terised  by  an  angry  erythematous  blush, 
associated  with  sodden  epidermis  and  fetid 
exudation.  The  treatment  consists  in 
thoroughly  separating  the  parts  and  cleans¬ 
ing  with  oatmeal  and  warm  water,  after 
which  rags  soaked  in  an  astringent  lead 
lotion  should  be  applied  for  some  hours, 
and  finally  a  desiccant  powder  should  be 
dusted  on  and  some  soft  absorbent  material 
employed  to  separate  the  parts.  A  saline 
aperient  should  be  given  at  the  same  time. 

Other  forms  of  ulceration  may  affect 
this  region,  particularly  those  occurring  in 
the  third  stage  of  syphilis,  and  a  Hunterian 
chancre  may  sometimes  be  detected.  Pso¬ 
riasis,  whether  simple  or  syphilitic,  causes 
great  irritation,  when  by  reason  of  folds  of 
fat  there  is  accumulation  of  acid  secretion 
on  surfaces  denuded  of  epithelium.  So  too 
scabies  finds  a  convenient  nidus  in  this 
situation,  and  will  often  give  rise  to  the 
greatest  discomfort.  Epithelial  cancer  is 
seen  sometimes  to  arise  idiopathically  from 
the  umbilicus,  and  commences  as  a  super¬ 
ficial  ulcer,  resembling  an  excoriation  and 
dipping  into  the  pit  of  the  navel  or  occupy¬ 
ing  the  summit  of  the  prominent  button  at 
the  bottom. 

Umbilical  hernia  or  ruptured  navel 
occurs  in  infants  and  is  very  common.  The 
contained  viscus,  which  is  usually  part  of 
the  small  intestine,  but  which  may  be  the 
stomach,  omentum,  large  intestine,  or  blad¬ 
der,  pushes  forward  a  portion  of  the  parietal 
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peritoneum  through  the  lax  tissues  which 
surround  the  umbilical  vessels  at  their  attach¬ 
ment  in  the  linea  alba.  The  coverings  are 
therefore  very  thin  and  the  diagnostic  symp¬ 
toms  are  those  of  hernia  generally  ( see 
Hernia).  A  small  round  tumour  is  present, 
easily  reduced  by  the  pressure  of  the  fingers, 
and  the  sharp  tendinous  edges  of  the  aper¬ 
ture  can  then  be  felt.  It  seldom  becomes 
large,  except  when  conjoined,  as  it  sometimes 
may  be,  with  a  ventral  hernia,  produced 
through  non-closure  of  the  recti  above  or 
below  the  navel.  In  all  cases  it  has  a 
tendency  to  natural  cure,  so  much  so  that 
umbilical  hernia  is  almost  unknown  in 
youth,  and  the  only  remedy  which  the 
surgeon  is  called  upon  to  prescribe  is  a  flat 
pad  of  cork,  or  of  metal,  covered  with  wash- 
leather,  and  seemed  by  strapping  or  by  an 
■elastic  band  which  laces  behind.  Some 
surgeons  have,  however,  thought  fit  to 
operate  in  these  cases. 

The  form  of  umbilical  hernia  which 
occurs  in  adult  life  is  a  protrusion  which 
arises  at  one  side  of  the  navel  proper,  gene¬ 
rally  in  the  middle  line  above  it,  and  is 
found  in  elderly  persons,  more  commonly 
in  stout  females.  The  viscus,  whether  in¬ 
testine  or  omentum,  pushes  forward  the 
fibrous  structures  which  are  relaxed  in  con¬ 
sequence  either  of  frequent  pregnancies  or 
of  general  fatty  degeneration.  It  has  a 
tendency  to  increase  in  size,  and  is  not  un- 
frequently  irreducible,  owing  to  the  forma- 
ation  of  adhesions.  When  this  form  of 
hernia  becomes  the  seat  of  strangulation 
operative  interference  is  not  always  called 
for,  as  the  symptoms  will  often  subside  after 
the  active  use  of  enemata,  &c. ;  but  when  it 
becomes  imperative  to  use  the  knife  the 
issue  is  frequently  unfavourable,  on  account 
of  the  general  unhealthy  condition  of  such 
patients.  A  carefully  constructed  truss  must 
be  constantly  worn.  John  H.  Morgan. 

UNREDUCED  DISLOCATIONS.  See 

Dislocations. 

UNUNITED  FRACTURE.  —  True 
ununited  fractures  are  rare  ;  but  some  delay 
in  the  process  of  union,  especially  where 
the  fracture  has  been  inefficiently  treated, 
is  not  uncommonly  met  with.  No  hard 
and  fast  line  can  be  drawn  between  the 
two  classes  of  cases  :  the  union  of  such  a 
bone  as  the  femur  may  be  delayed  many 
months — in  one  recorded  case  for  as  many 
as  twenty-two — and  yet  eventually  take 
place  without  operative  treatment.  It  is 
difficult,  therefore,  to  say  at  what  exact 
time  a  case  of  delayed  union  becomes  one 


of  ununited  fracture.  Whatever  induces 
delay  in  the  union  of  a  fracture  may  also, 
if  the  same  conditions  continue  to  exist, 
lead  to  permanent  non-union. 

The  great  majority  of  cases  of  un¬ 
united  fracture  depend  on  some  local  cause. 
The  fracture  has  been  badly  set,  the 
fragments  have  never  been  in  good  apposi¬ 
tion,  with  perhaps  some  foreign  body,  some 
piece  of  muscle  or  other  soft  tissue,  between 
them :  or,  originally  together,  the  splints 
over  them  have  been  too  tightly  or  too 
loosely  applied,  producing  in  the  former 
case  obstruction  to  the  circulation  and  con¬ 
sequent  delay  in  the  deposit  of  reparative 
material,  allowing  in  the  latter  harmful 
mobility.  An  over-anxious  surgeon,  who 
is  perpetually  meddling  with  a  fracture, 
may  get  delay  or  even  non-union  for  his 
pains ;  and  restlessness  and  intractability, 
on  the  part  of  the  patient,  will  predispose 
to  the  same  result.  Injury  to  the  nutrient 
artery,  or  to  the  main  vein  of  a  limb,  with 
resulting  phlebitis  and  thrombosis,  may  be 
mentioned  amongst  the  local  causes  of 
delayed  and  non-union,  as  also  may  dis¬ 
ease  of  the  fractured  bone  itself.  Of  this, 
necrosis  is  the  most  common  example,  and 
it  is  nearly  always  in  cases  of  compound 
I  fracture  that  it  is  met  with,  either  following 
comminution  of  the  bone  or  detachment 
of  its  periosteum.  In  very  rare  instances, 
small  detached  portions  of  bone,  embedded 
in  the  callus,  necrose  at  a  later  period  and 
cause  disunion.  In  the  London  museums 
are  five  preparations  showing  non-union 
from  mollities  ossium,  one  from  atrophy, 
one  from  fragilitas  ossium,  and  one,  in  a 
lion’s  bone,  from  rickets.  Cases  of  non¬ 
union  are  mentioned  by  Norris,  in  which 
bones  affected  with  chronic  abscess,  hydatid 
cyst,  and  nodes,  have  given  way  at  the  seat 
of  disease.  The  too  early  removal  of  splints, 
especially  in  oblique  fractures  of  the  lower 
extremity,  where  the  weight  of  the  body 
is  thus  prematurely  brought  to  bear  on 
imperfectly  ossified  callus,  may  lead  to  the 
absorption  of  that  already  laid  down,  or 
prevent  its  further  development.  Some¬ 
times,  a  congenital  ununited  fracture  is 
met  with. 

Most  constitutional  causes,  such  as 
fevers,  scurvy,  syphilis,  privation,  sudden 
changes  of  diet — e.g.  deprivation  of  accus¬ 
tomed  alcohol-pregnancy,  lactation,  hEemor- 
rhages,  delay  rather  than  permanently 
arrest  the  union  of  a  broken  bone.  Alka¬ 
line  urine,  with  an  excess  of  phosphates,  is 
found  sometimes  to  be  present  where  no 
other  cause  for  the  non-union  can  be  ascer¬ 
tained  to  exist,  or  it  may  accompany  one 
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of  the  above  conditions.  What  influence 
the  nervous  system  exercises  over  the  union 
of  fractures  is  uncertain.  Cases  of  natural 
union  in  paralytic  limbs  have  been  re¬ 
corded  ;  but  in  one  case  of  fracture  of  the 
lumbar  spine,  in  which  both  the  arm  and 
the  leg  were  broken,  only  the  humerus 
united.  Spontaneous  fractures  of  ataxia 
reunite  readily  and  rapidly,  with  an  enor¬ 
mous  formation  of  callus.  The  bones  of 
lunatics  seem  to  be  more  brittle  than  nor¬ 
mal  and  break  easily,  but,  unless  there  is 
some  disease  such  as  mollities  ossium,  they 
unite  with  readiness.  Experiment  has 
shown  that  division  of  the  nerves  of  a  limb 
has  the  effect  of  making  the  callus  of  a 
fracture,  on  that  side,  larger  and  harder  than 
in  one  on  the  opposite  side. 

It  is  usual  to  classify  cases  of  non-union 
under  three  heads :  fibrous  union,  false 
joint,  and  absolute  non-union.  Fractures 
of  certain  bones — the  patella,  olecranon, 
neck  of  the  femur  (when  intracapsular) 
and  coronoid  process — so  usually  unite  by 
fibrous  tissue,  that,  when  in  this  condition, 
they  can  hardly  be  regarded  as  instances 
of  ununited  fracture. 

Fibrous  or  ligamentous  union ,  as  it  is 
sometimes  called,  may  be  effected  by  one 
or  more  bands,  usually  the  former.  The 
fibrous  tissue  appears  to  be  the  result  of  an 
arrest  of  the  process  of  union,  just  when 
ossification  should  commence.  Sometimes 
masses  of  bone  are  embedded  in  it ;  these 
are  either  comminuted  fragments  which 
have  become  encysted,  or  the  result  of 
limited  ossification  from  separate  centres. 
The  neighbouring  periosteum  is  often  thick¬ 
ened,  and  other  fibrous  bands  connecting 
the  fragments  may  be  formed  by  atrophied 
muscular  tissue  or  interosseous  membrane. 
The  ends  of  the  bone,  in  cases  of  long 
standing,  are  usually  coated  with  fibrous 
tissue,  somewhat  atrophied,  rounded  off, 
and  pointed ;  in  other  cases  they  are  found 
enlarged  and  sclerosed,  with,  perhaps,  irre¬ 
gular  masses  of  callus  around  them.  The 
medullary  canal  is  usually  filled  in  with  an 
osseous  or  soft  fibrous  deposit,  but  may 
be  patent  from  atrophy.  In  cases  of  false 
joint  the  ends  of  the  bone  are  often  ex¬ 
panded,  eburnated,  or  covered  with  fibrous, 
cartilaginous,  or  fibro-cartilaginous  material, 
one,  perhaps,  convex,  fitting  into  the  con¬ 
cavity  of  the  other,  and  surrounded  either 
by  a  proper  fibrous  capsule — a  sort  of  un¬ 
ossified  provisional  callus — or  by  a  capsule 
formed  by  the  neighbouring  soft  parts.  The 
interior  of  this  capsule  may  be  smooth  or 
fasciculated,  is  often  moistened  by  a  syno¬ 
via-like  secretion,  and  sometimes  contains 


loose  bodies  or  has  soft  outgrowths  project¬ 
ing  into  its  cavity.  When  the  ends  are 
more  widely  separated,  a  bursal  sac,  which 
does  not  enclose  them,  may  be  interposed. 
It  is  only  in  rare  instances  that  the  surgeon 
has  to  do  with  absolute  non-union.  The 
bones  in  such  a  case  are  atrophied;  the 
limb  generally  shrunken,  wasted,  and  use¬ 
less  ;  movement  of  the  fragments  is  very 
free,  and  not  imparted  from  one  to  the 
other. 

The  diagnosis  of  ununited  fracture  is 
easy.  If  in  the  lower  limb,  the  patient 
either  cannot  walk  at  all,  or,  if  able  to 
do  so,  is  aware  of  a  sensation  of  ‘  giving  ’  at 
the  seat  of  fracture  when  the  weight  of  the 
body  is  brought  to  bear  on  it.  In  the  upper 
limb,  the  arm  is  more  or  less  useless  and 
perhaps  flail-like  ;  if  the  forearm  is  affected, 
there  will  probably  be  loss  of  the  power  of 
pronation  and  supmation.  There  is  fre¬ 
quently  deformity  at  the  seat  of  non-union, 
and  the  surgeon  can,  by  manipulation,  move 
one  fragment  on  the  other.  The  extent  of 
this  movement  will  depend  much  on  the 
displacement  of  the  fragments,  the  interval 
separating,  and  the  consequent  length  of 
the  uniting  material  between  them.  Very 
rarely,  the  fragments  are  so  interlocked  that 
there  is  but  little  impairment  of  the  func¬ 
tion  of  the  part.  Whether  a  case  is  one  of 
fibrous  union  or  of  false  joint  must  often 
remain  a  matter  of  doubt.  Fibrous  union 
is  the  more  common,  allows,  perhaps,  of 
greater  movement,  and  is  unattended  by 
the  crepitus  that  occasionahy  is  met  with 
in  cases  of  false  joint.  If  manipulation 
causes  much  pain,  the  uniting  medium  is 
said  to  be  probably  fibro-cartilaginous.  In 
such  cases  union  is  probably  only  delayed,, 
and  they  have  a  good  prognosis. 

Treatment. — It  should  be  remembered 
that  the  union  of  some  fractures  is  neces¬ 
sarily  slow — e.g.  where  there  is  much  dis¬ 
placement  or  great  obliquity  of  the  frag¬ 
ments  ;  in  such  cases,  patience  and  perse¬ 
verance  in  the  original  treatment  will 
probably  be  all  that  is  required.  Whenever 
any  of  the  causes  of  delayed  union  enume¬ 
rated  above  are  present,  the  surgeon  must 
at  once  direct  his  attention  to  its  removal. 
A  patient  with  scurvy  must  have  fresh 
vegetables,  fresh  meat,  and  lime-juice ;  one 
with  syphilis  a  course  of  mercury,  iron,  or 
potassium  iodide,  according  as  one  or  the 
other  is  indicated;  one  who  is  cachectic, 
weak,  has  undergone  privation,  or  suffered 
from  haemorrhage,  a  generous  diet  and 
tonics ;  one  accustomed  to  stimulants,  beer 
and  wine ;  a  suckling  woman  must  wean 
her  child ;  a  pregnant  one  may  be  assured 
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that,  after  delivery,  her  fracture  will  pro¬ 
bably  unite ;  a  phospliatic  and  alkaline 
condition  of  the  urine  is  best  treated  by  a 
liberal  diet  and  dilute  mineral  acids.  Some 
of  the  local  causes  of  delayed  union,  such 
as  injury  to  the  nutrient  artery,  are  beyond 
the  surgeon’s  control,  but  most  can  be 
avoided  by  careful  treatment.  If  crepitus 
is  elicited  when  the  fracture  is  set,  it  is 
improbable  that  any  foreign  body,  muscle, 
or  other  piece  of  soft  tissue  is  between  the 
fragments.  Efficient  application  of  splints 
and  careful  after-treatment  should  prevent 
either  undue  mobility  or  too  rigid  confine¬ 
ment  of  the  fracture  ;  if  this  has  been  ob¬ 
lique  or  there  has  been  much  displacement, 
extra  time  must  elapse  before  the  support 
afforded  by  splints  is  finally  dispensed  with. 
Necrosed  pieces  of  bone,  if  not  separating 
naturally,  must  be  removed  by  operation. 
In  neglected  cases  of  fracture,  where  the 
delayed  union  is  simply  due  to  separation  of 
the  fragments,  the  surgeon,  if  the  injury  be 
at  all  recent,  may  by  the  use  of  continuous 
extension  be  able  to  a  great  extent  to  rectify 
the  malposition,  and  so  bring  the  parts  into 
a  more  favourable  condition  for  union  or, 
failing  to  obtain  tins,  for  any  operation  that 
may  be  needed. 

If  delayed  union  follows  treatment  by 
splints  and  absolute  rest  in  bed,  the  patient 
should  be  allowed  to  get  up  and  go  about 
in  the  open  air  with  his  fracture  put  up  in 
a  plaster  of  Paris,  silicate  of  potash,  leather, 
or  pasteboard  splint.  In  this  way,  the  ends 
of  the  bone  being  rubbed  together,  the  parts 
are  excited  to  greater  action  and  union 
may  result.  If  the  patient  has  already — 
from  the  first — been  treated  by  the  plaster 
of  Paris  bandage  or  some  such  immovable 
apparatus,  it  may  be  that  a  change  to 
splints  and  rest  in  bed  will  procure  consoli¬ 
dation.  Frictions,  shampooing,  stimulating 
embrocations,  or  even  blisters  or  issues  over 
the  seat  of  fracture,  may  also  be  tried. 
Mercury — even  in  non -syphilitic  subjects — 
is  sometimes  given  empirically.  If  after  a 
reasonable  time  no  union  results,  the  case 
must  be  regarded  as  one  of  ununited  frac¬ 
ture,  and  more  severe  measures  will  be 
necessary.  Amongst  the  many  operations 
that  have  been  devised  are  the  follow¬ 
ing:— 

Dicffenbach'' s  operation  of  drilling  the 
bones  and  inserting  ivory  pegs  into  them. 
The  pegs  maybe  cut  off  level  with  the  bone 
and  allowed  to  remain,  and  often  give  rise 
to  no  irritation,  or  they  may  be  removed  at 
a  subsequent  operation.  Some  surgeons 
have  used  copper  nails  for  the  same  purpose. 
The  introduction  of  gilt  steel  needles  into 


the  bones  under  antiseptic  precautions,  has 
in  Germany  met  with  a  good  result.  The 
needles  are  ten  or  twelve  in  number,  and 
are  retained  for  fifteen  days. 

Irritation  of  the  unossified  callus  by 
acupuncture ,  or  subcutaneous  incision  by 
means  of  a  narrow-bladed  tenotome,  has 
also  been  practised.  In  performing  such 
an  operation,  it  must  be  remembered  that 
large  vessels — even  the  main  artery  of  the 
limb — may  be  close,  if  not  actually  adhe¬ 
rent  to  the  fragments.  The  passage  of  a 
seton ,  silk  or  silver  wire,  between  the  ends 
of  the  bones  is  attended  with  the  same 
danger  of  injuring  important  vessels  or 
nerves :  in  some  cases,  where  it  is  impos¬ 
sible  to  pass  the  seton  between,  it  may  be 
passed  in  the  immediate  neighbourhood  of 
the  fragments.  Drilling  the  bones  may  be 
practised  in  many  ways.  The  ends  may  be 
perforated  in  one  or  more  places  and  the 
drills  withdrawn ;  they  may  be  left  in  situ , 
or,  in  suitable  cases,  passed  right  through 
from  one  fragment  into  the  other,  so  as  to 
hold  them  together.  In  such  cases,  the 
apertures  should  be  made  by  a  circular 
drill,  and  into  these  circular  openings  other 
drills,  triangular  on  section,  should  be  in¬ 
troduced,  so  that  there  may  be  thus  pro¬ 
vided  an  escape  for  the  discharges.  This 
operation  has  been  practised  by  Sir  J.  Lister 
for  ununited  fracture  of  the  neck  of  the 
femur.  External  incision  may  usually  be 
dispensed  with ;  if  the  bones  be  at  all  deeply 
situated,  the  insertion  of  long  hare-lip  pins 
may  sufficiently  mark  out  their  limits  and 
be  a  guide  during  the  operation. 

If,  in  addition  to  failure  of  bony  union, 
there  be  irremediable  displacement  of  the 
fragments,  in  itself  sufficient  to  spoil  the 
utility  of  the  limb  (e.g.  great  inversion  of 
the  foot,  in  a  case  of  fractured  leg),  such 
simple  operations  as  the  foregoing  must 
give  way  to  the  more  severe  measure  of 
resection  ;  and  removal  of  more  bone  than 
just  the  ends  of  the  fragments  may  be  ne¬ 
cessary  to  correct  the  malposition.  Before, 
however,  the  displacement  is  put  down  as 
irremediable,  it  must  be  clearly  seen  that 
it  is  not  due  to  or  kept  up  by  contracted 
tendons.  If  it  were,  tenotomy  might  make 
one  of  the  milder  operations  feasible.  Be- 
section  will  also  be  needed  when,  although 
there  is  little  displacement,  other  measures 
have  failed,  and  probably  in  nearly  all  cases 
of  false  joint.  It  is  now  usually  combined 
with  wiring  the  fragments,  the  wire  either 
being  cut  off  close,  hammered  down,  and 
left ;  or  being  twisted  a  known  number  of 
times,  made  to  project  from  the  wound, 
and  subsequently  removed.  Since  the  in- 
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troduction  of  antiseptics,  this  operation  is 
not  to  be  regarded  as  of  much  danger  when 
practised  on  most  of  the  long  bones.  In 
the  case  of  the  femur,  where  a  large  deep 
wound  is  made,  and  much  manipulation  is 
perhaps  necessary  to  bring  the  fragments 
together,  the  amount  of  discharge  following 
the  operation  is  usually  so  great  as  rapidly 
to  soak  through  the  dressings  and  make  it 
a  matter  of  some  difficulty  to  keep  the 
wound  thoroughly  aseptic  ;  no  such  trouble 
is  experienced  with  the  other  bones.  Such 
resections  are  not  nearly  so  dangerous  as 
ordinary  compound  fractures  in  the  same 
situations.  The  wound  is  made  with  a 
clean  sharp  instrument,  with  antiseptic 
precautions  from  the  very  first,  the  soft 
tissues  are  less  injured,  and  the  condition 
of  the  bone  and  medullary  canal  is  usually, 
from  previous  pathological  changes,  such 
as  to  render  them  more  tolerant  of  injury 
than  when  in  their  natural  healthy  state. 

In  performing  resection  it  is  well  to 
render  the  limb  bloodless,  either  by  eleva¬ 
tion  or  the  application  of  Esmarch’s  band¬ 
age.  As  a  rule  only  a  single  incision, 
if  possible  passing  through  a  muscular  in¬ 
terspace,  will  be  required ;  but  in  the  fore¬ 
arm,  if  both  bones  are  implicated,  two  will 
be  necessary ;  and  sometimes,  when  the 
fragments  of  such  a  bone  as  the  femur 
overlap  much,  and  are  deeply  situated,  it 
will  facilitate  matters  if  a  separate  incision 
is  made  on  to  each  of  them ;  the  more  de¬ 
pendent  wound  will  be  useful  for  drainage. 
The  fragments  may  be  drilled  obliquely,  or 
the  wire  passed  through  their  whole  thick¬ 
ness.  The  former  is  the  easier,  but  more 
likely  to  split  the  bone ;  on  this  account, 
too,  the  saw  is  to  be  preferred  to  the  cutting 
pliers  for  the  actual  resection.  All  peri¬ 
osteum  should  be  preserved.  In  cases 
where  both  bones  of  the  forearm  or  leg  are 
ununited,  the  two  upper  or  the  two  lower 
fragments  maybe  found  joined  to  each  other. 
It  is  very  essential  in  the  forearm  to  sepa¬ 
rate  and  keep  them  apart,  and  to  remove 
any  redundant  callus  that  might  subse¬ 
quently  interfere  with  the  movements  of 
pronation  or  supination.  The  after-treat¬ 
ment  of  cases  where  resection  has  been 
practised  resembles  that  of  an  ordinary 
compound  fracture. 

Nussbaum’s  transplantation  of  bone , 
with  antiseptic  precautions,  may  be  men¬ 
tioned  as  another  method  of  treatment. 
See  Bone -grafting  under  Grafting. 

Amputation  should  only  be  resorted  to 
as  a  last  resource,  when  other  operations 
have  failed  and  the  limb  is  a  useless  en¬ 
cumbrance. 


Mechanical  appliances  are  most  com¬ 
monly  used  in  ununited  fracture  of  the 
femur ;  they  may  also  be  advisable  for 
cases  where,  although  resection  and  wiring 
has  failed,  the  limb  is  still,  with  such  a 
support,  more  useful  than  a  stump  would 
be,  or  when  the  patient  objects  to  or  is  a 
bad  subject  for  operation. 

The  prognosis  after  operations  for  un¬ 
united  fracture  is  better  when  non-union  is 
due  to  a  local,  than  when  it  is  due  to  a  con¬ 
stitutional,  cause ;  better,  when  irregular 
masses  of  callus  show  there  has  been  an 
attempt  at  ossification,  than  when  there  is 
no  such  evidence ;  and  better,  when  the 
bones  are  enlarged  and  sclerosed,  than  when 
they  are  atrophied. 

George  Eobertson  Turner. 

URAEMIA.  —  This  is  a  convenient 
clinical  term  used  to  indicate  a  condition 
in  which  peculiar  phenomena,  chiefly  ner¬ 
vous,  are  exhibited  as  the  result  of  the 
retention  in  the  blood  of  matters  usually 
eliminated  by  the  kidney.  These  phe¬ 
nomena  may  either  present  themselves 
suddenly  with  great  vividness  and  be  fol¬ 
lowed  by  speedy  recovery  or  death ;  or  may 
come  into  being  slowly,  remain  but  slightly 
pronounced  for  a  considerable  time,  and 
then  quietly  pass  away  with  complete  con¬ 
valescence  ;  or,  on  the  other  hand,  become 
gradually  exaggerated  until  they  finally 
terminate  in  death.  We  speak  accordingly 
of  acute  uraemia  and  chronic  uraemia.  The 
commonest  cause  for  both  of  these  con¬ 
ditions  is  one  or  other  form  of  Bright’s 
disease,  but  they  may  also  be  produced  by 
mechanical  obstruction,  of  one  variety  or 
another,  to  the  flow  of  urine  from  healthy 
kidneys.  In  this  way,  the  impaction  of 
stones  in  the  ureter  or  the  pressure  on  the 
latter  by  a  tumour  may  give  rise  to  reten¬ 
tion  in  the  blood  of  those  matters  capable 
of  producing  uraemic  symptoms,  simply  by 
throwing  them  back  upon  the  kidney  and 
embarrassing  its  free  action. 

The  symptoms  of  uraemia  are  either 
suddenly  developed  in  most  pronounced 
forms  without  any  warning,  or  are  preceded 
by  certain  premonitions  of  a  less  distinct 
character.  Among  the  latter  may  be  men¬ 
tioned  slowing  of  the  pulse  and  headache  of  a 
fixed  kind,  often  referred  to  the  back  of  the 
eyes  or  occiput ;  heaviness  and  mental  in¬ 
activity  are  also  noticed.  The  patient  may 
also  vomit  once  or  twice  in  the  morning 
without  any  evidence  of  dyspepsia,  the 
vomited  matter  being  watery  and  smelling 
of  ammonia,  or  may  have  attacks  of  diar¬ 
rhoea,  or,  again,  may  complain  of  dimness. 
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of  vision  from  time  to  time,  which  passes 
off  completely.  These  premonitory  symp¬ 
toms,  if  they  belong  to  uraemia,  are  usually 
followed,  sooner  or  later,  by  acute  evidence 
of  the  state  of  the  blood.  The  most  common 
is  convulsions.  These  are  of  an  epileptic 
character,  and  are  usually  accompanied  by 
complete  loss  of  consciousness,  though  not 
always.  There  is  also  biting  of  the  tongue 
and  foaming  at  the  mouth.  In  the  majority 
of  cases,  coma  follows  upon  these  fits  and 
is  usually  deep,  but  coma  may  also  appear 
without  any  previous  nerve -explosion. 

Uramiic  convulsions  may  be  single,  but 
are  more  frequently  repeated  again  and 
again,  at  shorter  or  longer  intervals.  During 
the  stage  of  coma,  the  pulse  is  often 
quickened,  the  temperature  rises,  the  teeth 
are  ground,  and  there  are  twitchings  of  the 
muscles,  and  the  faeces  and  urine  are  passed 
involuntarily.  The  pupils  at  the  time  are 
usually  dilated  and  do  not  contract  to  light, 
but  in  some  cases  they  have  been  found  to 
be  contracted  or  only  of  normal  diameter. 
The  face  is  usually  pale  all  the  time.  In 
the  intervals  between  the  attacks  the 
patient  may  appear  quite  well,  and  may 
recover  vision  completely,  but  often  the 
sight  of  one  eye  at  least  remains  impaired 
and  the  headache  persists.  The  impairment 
of  vision  may  be  due  to  functional  cerebral 
disturbance,  which  leaves  no  change  in  the 
eye  appreciable  by  the  ophthalmoscope,  or 
may  be  due  to  actual  changes  in  the  retina, 
the  result  of  the  kidney-disease  which  leads 
to  the  uraemic  symptoms.  Of  these  organic 
changes  in  the  fundus  of  the  eye  several 
are  described.  Dr.  Gowers  speaks  of — (1)  an 
cedematous  swelling  of  the  retina ;  (2) 
white  patches  of  degeneration  ;  (3)  haemor¬ 
rhagic  patches ;  (4)  optic  neuritis ;  (5) 

atrophy  of  the  optic  nerve  and  retina 
following  the  latter.  Uraemic  deafness  is 
also  occasionally  noticed  as  a  transient 
symptom,  but  is  not  so  common  as  the 
ocular  phenomena  just  mentioned. 

The  chronic  condition  of  uraemia  differs 
from  the  acute  in  that  the  fits  are  not  so 
frequent  and  violent,  and  if  there  is  any 
coma  subsequently  it  is  not  so  deep.  Mus- 
’  cular  twitchings,  headache,  itching  of  the 
skin,  and  morning  sickness  are,  however, 
persistent.  If  the  matters  vomited  are 
tested  they  are  found  to  be  of  low  specific 
gravity,  and  of  alkaline  reaction  due  to  the 
presence  of  ammonia.  Asthmatic  attacks 
and  hiccup  are  also  noticed.  The  sleep  is 
bad  and  disturbed  by  distressing  dreams, 
and  vision  is  frequently  deranged. 

All  this  assemblage  of  symptoms  has  long 
been  recognised  as  depending  upon  the 
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retention  of  excrementitious  matters  in  the 
blood,  but  the  exact  nature  of  the  latter  and 
their  mode  of  action  have  been  the  subject 
of  much  debate.  Without  going  into  the 
details  of  the  controversies  on  these  points, 
which  have  been  ably  handled  by  Dr.  Ealfe, 
it  may  be  pointed  out  that  one  of  the  ear¬ 
liest  views  with  regard  to  the  causation  of 
uraemic  phenomena  was  that  of  Christison — 
that  it  was  due  to  the  accumulation  of  urea 
in  the  blood.  This  was  very  soon  abandoned 
in  favour  of  the  theory  that  it  was  not  the 
urea  itself,  but  the  ammonium  carbonate 
derived  from  its  decomposition,  which  gave 
rise  to  the  well-known  symptoms.  But 
this  theory,  too,  was  found  to  be  unsatis¬ 
factory,  as  also  that  which  laid  the  evil  to 
the  credit  of  an  excessive  quantity  of  po¬ 
tassium  silts  in  the  blood.  Further,  it  was 
suggested  that  uraemic  nerve-explosions 
were  due  simply  to  the  mechanical  effect 
of  oedema  of  the  brain,  combined  with 
anaemia  brought  about  by  the  associated 
renal  disease  ;  but  this  theory  again  has  not 
met  with  general  acceptance.  From  a 
review  of  the  whole  subject,  in  the  light  of 
the  most  recent  investigations,  it  appears 
probable,  as  Dr.  Ealfe  points  out,  that  so- 
called  uraemic  phenomena  are  not  caused  by 
the  toxic  effects  of  one  substance  alone,  but 
by  the  presence  in  the  tissues  of  numerous 
other  decomposition  -  products  such  as 
kreatin,  leucin,  and  extractives,  which  have 
accumulated  there  and  have  actually 
brought  about  an  alteration  in  their  chemi¬ 
cal  constitution.  He  further  lays  stress 
upon  the  fact  that  in  uraemia  there  is  a 
considerable  amount  of  acid  unexcreted,  and 
consequently  diminished  alkalinity  of  the 
blood.  The  reduced  power  of  oxidation 
which  accompanies  this  change  must  react 
powerfully  on  the  tissues  already  loaded 
with  decomposition-products,  and  especially 
on  the  nervous  system. 

The  diagnosis  of  uraemia  from  epilepsy 
is  often  not  easy  unless  the  history  of  the 
case  be  known,  and  especially  the  state  of 
the  urine.  But,  as  a  rule,  the  turgidity  of 
the  vessels  of  the  face  and  aspliyxial  symp¬ 
toms  are  less  marked  in  uraemia.  From 
apoplexy  the  condition  is  distinguished  by 
the  absence  of  paralysis.  In  cases  of  opium¬ 
poisoning  the  coma  is  continuous ;  uraemic 
coma  is  often  interrupted ;  the  pupils,  too, 
are  not  contracted,  as  a  rule,  in  the  latter 
condition,  and  the  face  is  pale,  while  the 
breathing  is  not  stertorous  and  is  quiet. 

Arthur  E.  Barker. 

UREA,  one  of  the  chief  results  of 
tissue-metabolism,  is  consequently  found  in 
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those  organs  and  tissues  where  change  is 
most  active,  always  excepting  muscle.  Its 
occurrence  and  the  means  of  recognising  it 
in  urine  are  the  subjects  of  the  following 
article,  but  may  be  fittingly  prefaced  by  a 
few  general  observations. 

Chemical  Composition. — Urea  is  a  pris- 
matically  crystalline  substance,  which,  so¬ 
luble  in  water,  insoluble  in  alcohol,  is  easily 
decomposed  by  heat,  fermentation,  &c.  On 
the  other  hand,  it  may  easily  be  artificially 
made,  so  that  its  composition  is  now  per¬ 
fectly  understood  to  be  that  of  an  amide, 

the  amide  of  carbonic  oxide,  thus  CO^^2, 

which  (in  the  process  of  fermentation,  &c.) 
is  saturated  with  two  molecules  of  water, 
the  result  being  its  metamorphosis  into 
carbonate  of  ammonia.  It  is  worth  while 
digressing  for  a  moment  to  point  out  here 
that  this  katalytic  process,  of  such  great 
practical  moment  in  the  surgery  of  the 
minary  organs,  may  follow  as  a  result  of 
three  distinct  conditions,  one  of  which  at 
least,  however,  is  impossible  (so  far  as  we 
know),  intra  vitam — (1)  Prolonged  heating 
in  the  presence  of  water  ;  (2)  by  the  action 
of  alkalies  (this  is  comparable  to  No.  (1) — 
viz.  hydration)  ;  (3)  by  far  the  most  im¬ 
portant,  the  action  of  the  so-called  micro¬ 
coccus  urese,  or  possibly  a  product  of  its 
growdh.  See  Septic  Diseases,  Classification 
of.  It  is  interesting  to  note,  what  has  been 
known  for  some  time  now,  that  this  mode 
of  decomposing  urea  is  attended  with  slight 
result  unless  there  are  phosphates  present. 
This  is  evidenced  by  the  great  difference  in 
behaviour  between  a  pure  solution  of  urea 
and  normal  urine. 

Belation  to  Tissue -change. — Urea  being 
a  product  of  metabolism,  it  now  behoves  us 
to  consider  its  origin  and  practical  import, 
since  such  must  form  a  valuable  aid  to  dia¬ 
gnosis,  other  things  being  equal.  In  the 
first  place,  it  is  quite  fallacious  to  rest  any 
ophiion  on  an  excess  or  deficit  over  or  below 
the  ‘  normal  ’  amount  passed,  unless  the  two 
preliminary  points — (1)  the  ingestion  of 
nitrogen  as  food  ;  (2)  the  amount  of  tissue- 
waste  produced  by  exercise  in  various  ways, 
pyrexia,  &c.,be  fairly  estimated  and  known. 
Forewarned  in  this  way,  the  relation  of  the 
amount  of  urea  passed,  to  the  actual  degree 
of  tissue-change  on  the  one  hand,  and  the 
secretory  power  of  the  kidneys  on  the  other, 
{see  Urine)  is  a  determinable  fact  within 
■certain  limits.  The  normal  amount  of  urea 
passed  by  a  healthy  adult  male  in  twenty- 
four  hours  varies  from  30  to  35  grammes — 
i.e.  from  450  to  525  grains.  This  amount 
is,  of  course,  the  average  quantity  from  day 


to  day,  and  is  the  total  quantity  excreted 
in  the  twenty-four  hours.  It  must  not  be 
imagined  that  the  excretion  is  regular,  for 
examination  of  the  urine  at  varying  pe¬ 
riods,  between  meals  and  directly  after 
meals,  shows  that  the  amount  of  nitrogen 
got  rid  of  is  doubled  according  to  the  period 
examined. 

The  well-known  increase  due  to  pyrexial 
processes,  &c.  (Ringer),  need  not  be  referred 
to  here,  and  for  its  relation  to  the  excretion 
of  uric  acid,  see  Urine. 

Quantitative  Estimation. — The  possi¬ 
bility  of  decomposing  urea,  uric  acid,  kreatin, 
&c.,  the  nitrogenous  constituents  of  the 
urine,  by  the  action  of  an  alkaline  hypo- 
bromite  or  hypochlorite,  enables  the  quanti¬ 
tative  estimation  of  the  amount  of  nitrogen 
excreted  to  be  a  comparatively  simple 
matter  now  ;  the  cumbersome  and  ex¬ 
tremely  uncertain  method  of  Liebig  being 
now  superseded  by  the  more  accurate  and 
more  complete  process  of  observing  the 
total  quantity  of  nitrogen  in  the  urine. 

The  method  requires  little  detailed  de¬ 
scription.  A  measured  quantity  (5  c.c.)  of 
the  urine  is  placed  in  a  small  tube  or  glass 
bottle,  and  this  is  then  carefully  lowered  into 
a  larger  bottle,  into  which  25  c.c.  of  freshly 
prepared  solution  of  hypobromite  of  soda 
have  been  previously  poured.  Without  mix¬ 
ing  the  urine  and  hypobromite  solution,  this 
bottle  is  then  firmly  corked  with  an  india- 
rubber  stopper,  through  the  centre  of  which 
passes  a  glass  tube.  Now,  the  mixing  of 
the  urine  with  the  hypobromite  will  cause 
the  katalytic  destruction  of  the  nitrogenous 
bodies  contained  in  that  fluid,  and  so  pro¬ 
duce  the  evolution  of  a  definite  volume  of 
nitrogen.  This  gas,  being  led  off  by  the 
tube  perforating  the  india-rubber  cork,  can 
be  measured  by  displacing  water  in  a  tube 
to  which  it  is  connected.  By  previous 
analysis  of  known  substances  this  tube  can 
be  graduated  at  once,  not  merely  in  divi¬ 
sions  which  show  the  amount  of  nitrogen 
evolved,  but  also  how  much  urea  that 
amount  of  nitrogen  represents,  in  percent¬ 
ages  of  the  total  urine.  Perhaps  the  best 
(being  the  simplest  and  accurate)  apparatus 
is  that  of  Gerrard.  To  repeat :  the  amount 
of  nitrogen  given  off  by  this  means,  and 
measured  (as  is  customarily  the  case)  in 
percentages  of  urea,  represents  not  only  the 
urea  present,  but  also  other  bodies  referred 
to  above.  In  regard  to  the  amount  of  uric 
acid  passed,  and  its  correlatives,  carbamic 
acid  and  ammonia,  it  has  recently  been 
proposed  to  estimate  these  (when  in  mix¬ 
ture)  by  the  use  of  sodium  hypochlorite 
followed  by  sodium  hypobromite. 
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Thus  (Fenton)  :  take  two  equal  por¬ 
tions  ( a )  and  ( b )  of  the  solution,  and  from 
(a)  measure  the  amount  of  nitrogen  evolved 
by  action  of  the  hypobromite.  Call  this 
amount  Vr  Treat  the  other  portion  (b) 
with  the  hypochlorite,  and  let  V2  =  volume 
of  nitrogen  obtained.  Act  on  the  residue  of 
this  experiment  with  the  hypobromite,  and 
let  V3  =  the  volume  of  N.  produced.  And  if 
x  —  vol.  of  nitrogen  due  to  urea, 
y—  „  ,,  ammonia, 

z=  „  „  carbamic  acid, 

then  x  +  y  +  z  =  Vv 
x  TT 

~+y  =  V2, 

z 

z  =  Yy 

After  discounting  the  ordinary  fallacies 
mentioned  above  as  attendant  on  the  de¬ 
duction  drawn  from  the  amount  of  nitrogen 
excreted  in  the  twenty-four  hours,  it  is  per¬ 
haps  scarcely  necessary  to  state  that  since 
the  separation  of  urea  by  the  kidneys,  in 
normal  physiological  action,  is  now  well 
known  to  be  a  direct  process  carried  on  by 
the  epithelium  of  the  convoluted  tubules,  it 
is  obvious  that  we  have  a  definite  means  of 
ascertaining  the  secretory  power — i.e.  the 
state  of  the  kidneys — and  therefore  can  form 
some  idea  of  the  ability  of  a  patient  to  suc¬ 
cessfully  sustain  a  severe  operation.  This 
point  is,  of  course,  of  especial  importance 
when  such  an  operation  is  performed  on 
the  urinary  tract.  See  Urethral  Fever. 

Victor  Horsley. 

URETHRA,  Diseases  of  the. — These 
include  urethritis,  with  its  consequences — 
warts,  gleet,  peri-urethral  abscess,  inflamed 
follicles,  stricture,  neuralgia,  syphilitic, 
chancrous,  and  tubercular  ulcers.  Many  of 
these  affections  have  been  described  under 
the  articles  Chancre;  Gleet;  Gonorrhoea; 
Stricture  of  the  Urethra;  Syphilis; 
Urethral  Fever. 

Urethritis,  following  coitus  with  women 
suffering  from  leucorrhcea  or  other  non- 
gonorrhceal  muco-purulent  discharge,  is  a 
milder  affection  than  gonorrhoea,  though 
probably  often  closely  resembling  that  dis¬ 
ease.  But  urethritis  is  not  exclusively  due 
to  contagion.  It  may  be  caused  by  injury, 
by  gout,  or  by  tubercular  disease.  Neverthe¬ 
less,  all  these  forms  are,  in  comparison  with 
gonorrhoeal  urethritis,  rare  affections.  Ex¬ 
cessive  beer- drinking  in  young  men,  and,  in 
children,  the  irritation  of  worms  in  the  in¬ 
testines,  are  stated  to  sometimes  cause  slight 
urethritis.  Again,  certain  vegetables — e.g. 
asparagus — and  turpentine  and  cantharides 
are  accused  of  exciting  a  mild  urethritis, 
besides  specially  irritating  the  kidneys. 


Occasionally  also,  a  very  mild  urethritis 
accompanies  the  early  macular  eruption  of 
syphilis;  it  is  always  very  limited,  and 
subsides  spontaneously. 

In  traumatic  urethritis ,  the  signs  of  irri¬ 
tation  follow  the  passage  of  the  calculus  or 
other  foreign  body  without  delay.  Soreness 
is  felt  at  the  first  micturition  after  the 
injury  has  been  inflicted ;  swelling  and  dis¬ 
charge  are  evident,  at  latest,  twenty-four 
horns  after  the  occurrence.  Like  othei 
forms  of  urethritis,  the  traumatic  variety 
may  be  followed  by  inflammation  of  the 
prostate,  testicles,  bladder,  or  kidney.  Or¬ 
chitis  is,  probably,  the  most  frequent  form 
of  this  secondary  inflammation. 

In  gouty  urethritis ,  the  inflammation 
usually  begins,  and  irritation  is  generally 
first  felt  at  the  membranous  and  prostatic 
portions,  not  near  the  meatus  as  in  gonor¬ 
rhoea,  and  causes  greatly  increased  fre¬ 
quency  of  micturition.  This  irritability  of 
the  bladder,  coming  on  at  once  and  out  of 
proportion  to  the  amount  of  inflammation 
of  the  rest  of  the  passage,  is  very  charac¬ 
teristic  of  the  gouty  form.  Patients  who 
suffer  from  it  have  had  also  symptoms  of 
gout  elsewhere,  or  pass  uric  acid  crystals. 
They  are  usually  of  full  habit,  over  forty 
years  of  age,  and  addicted  to  the  pleasures  of 
the  table.  Too  much  reliance  must  not  be 
placed  on  the  gouty  symptoms,  inasmuch 
as  gonorrhoea  is  not  uncommon  in  men  of 
the  habits  just  mentioned.  Gouty  urethritis 
affects  both  sexes,  though  much  more  com¬ 
mon  in  men.  The  inflammation  may  be  as 
severe  as  it  is  in  well-marked  cases  of 
gonorrhoea,  pus  being  secreted  freely  ;  or  it 
may  give  rise  to  the  complications  of  the 
bladder,  testis,  joints,  and  eye  which  attend 
or  follow  gonorrhoeal  urethritis.  The  lead¬ 
ing  distinctions  of  gouty  urethritis  are — the 
history  or  presence  of  gout  elsewhere,  the 
usually  scanty  discharge,  notwithstanding 
the  great  amount  of  scalding  in  the  peri¬ 
neum  and  irritation  of  the  bladder  felt  by 
the  patient.  Further,  the  symptoms  are 
generally  dispelled  by  remedies  appropriate 
to  gout.  The  termination  of  gouty  ureth¬ 
ritis  is  nearly  always  by  resolution.  If  it  is 
followed  by  prostatitis  or  epididymitis,  ab¬ 
scess  may  form,  and  septic  infection  may 
possibly  succeed,  with  its  various  conse¬ 
quences. 

A  very  obstinate  form  of  urethritis,  pro¬ 
bably  allied  to  gout,  is  occasionally  met  with 
— the  eczematous.  In  the  cases  which  the 
writer  has  seen  at  the  Lock  Hospital  and 
elsewhere,  the  patients  have  been  between 
forty  and  fifty,  of  full  habit,  beer- drinkers, 
and  suffering  from  eczema  on  the  skin.  In 
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these  cases  the  surface  of  the  glans  around 
the  meatus  was  bright  red  and  very  tender. 
The  interior  of  the  urethra  for  two  or  three 
inches,  in  one  case  as  far  as  the  mem¬ 
branous  portion,  was  also  bright  red,  but 
did  not  bleed  readily  when  the  endoscope 
or  the  bougie  was  passed  along.  There  was 
a  scanty,  milk-white  discharge,  and  the 
patient  complained  of  constant  burning 
pain  along  the  urethra.  Passage  of  urine 
or  of  instruments  increased  the  pain  greatly 
for  the  time.  No  further  change  appeared 
to  take  place  in  this  obstinate  affection ; 
relief  was  given  by  cold  water  injections,  or 
by  the  cold  irrigation-coil  round  the  penis, 
and  benefit  was  derived  from  arsenic,  alka¬ 
lies,  and  careful  diet. 

Tubercular  urethritis  is  at  first  an  in¬ 
dolent  affection,  due  to  the  slow  ulceration 
of  the  tubercular  products  in  the  mucous 
membrane.  The  affection,  though  it  may 
occur  at  any  part  of  the  urethra,  is  much 
more  widely  developed  in  the  mucous  mem¬ 
brane  of  the  neck  of  the  bladder.  The  dis¬ 
charge  is  scanty,  often  somewhat  bloody. 
Soreness  in  the  urethra  during  micturition 
is  very  slight,  being  generally  little  heeded 
in  comparison  with  the  severe  burning  pain 
and  spasm  of  the  neck  of  the  bladder 
which  accompany  or  follow  every  act  of 
micturition.  Should  a  sound  be  passed,  in¬ 
tense  pain  is  felt  as  the  instrument  reaches 
the  ulcerated  surfaces,  which  lie  most  com¬ 
monly  about  the  prostate,  and  before  the 
bladder  is  entered.  The  extreme,  unassuag- 
able  irritability  of  the  bladder  is  cha¬ 
racteristic,  becoming  in  the  end  constant 
torment.  The  mucus  secreted  by  the  cys¬ 
titis  that  spreads  generally  over  the  surface 
of  the  bladder  sets  up  decomposition  and 
produces  ammoniacal,  putrid  urine,  which 
irritates  still  more  the  ulcerated  surfaces 
and  excites  the  frequent  spasm.  Tuber¬ 
cular  disease  in  time  spreads  to  the  body 
of  the  prostate,  the  vesiculse  seminales, 
and  the  epididymes,  and  thus  gives  cor¬ 
roborative  evidence  of  the  nature  of  the 
urethritis. 

The  terminations  of  tubercular  disease 
may  be  cicatrisation  of  the  ulcers,  when  the 
contraction  of  the  cicatrix  may  produce 
stricture  in  rare  cases ;  but,  usually,  death 
is  caused  by  the  tubercular  disease  spread¬ 
ing  to  the  bladder  and  kidneys,  causing 
death  by  their  destruction,  or  by  developing 
acute  tuberculosis  of  the  lungs  or  other 
viscera. 

The  treatment  of  traumatic  urethritis 
consists  in  the  first  onset  of  allaying  irrita¬ 
tion  by  salines,  diluent  drinks,  low  diet,  and 
aperients.  When  severe,  the  patient  must 


rest  in  bed ;  should  spasm  and  irritability 
of  the  bladder  come  on,  5  to  10  minims  of 
tincture  of  belladonna  should  be  given  in 
camphor  water  every  four  or  six  hours,  with 
careful  watching  of  the  effect  of  the  drug  on 
the  patient.  Warm  poultices  and  fomenta¬ 
tions  of  the  perineum  are  beneficial ;  and, 
if  abscess  form  there,  its  contents  must  be 
immediately  let  out.  Should  urinary  fever 
with  partial  suppression  of  urine  set  in,  the 
treatment  proper  to  that  affection  must  be 
adopted.  Usually,  the  slighter  forms  of  trau¬ 
matic  urethritis  subside  in  a  few  days,  if  the 
exciting  cause  be  removed  or  not  applied  a 
second  time ;  but  it  may  be  a  serious  and 
dangerous  affection. 

In  treating  the  gouty  urethritis,  more 
benefit  can  be  obtained  by  attacking  the 
general  condition  than  by  treating  the 
local  affection.  Free  purging,  with  mer¬ 
curial  and  other  cholagogues,  and  citrate 
or  bicarbonate  of  potash  with  colchicum, 
in  frequent  moderate  doses,  are  needful. 
These  measures,  with  low  diet  and  con¬ 
tinued  abstinence  from  food  likely  to  excite 
gout,  aided  by  hot  baths  and  other  sudorifics,. 
usually  arrest  the  irritation  quickly.  Care 
in  avoiding  all  but  very  moderate  exercise,, 
and  the  support  of  the  testicles  in  a  suspen¬ 
sory  bandage  are  requisite  to  prevent  the 
urethritis  from  causing  prostatitis  or  epi¬ 
didymitis.  The  gleet  left  by  the  urethritis 
is  obstinate,  being  mainly  secreted  in  the 
prostatic  portion  of  the  canal  and  from  its 
ducts.  Local  treatment  and  counter-irrita¬ 
tion  usually  aggravate  the  discharge ;  better 
results  are  gained  by  persevering  with  the 
treatment  for  gout,  and,  wThen  that  condi¬ 
tion  is  quiet,  by  administering  iqv.  to  x.  of 
copaiba  or  15  to  20  grains  of  cubebs,  or 
some  similar  remedy,  three  times  a  day. 
Obstinate  cases  are  often  thoroughly  cured 
by  a  course  of  saline  waters,  such  as  those 
of  Homburg  or  Plombieres,  Bath,  Carlsbad, 
or  Toplitz. 

In  tubercular  urethritis,  the  treatment 
is  mainly  that  useful  to  combat  the  tuber¬ 
cular  disease — rest,  warmth,  dry  sunny 
climates,  nourishing  food,  cod-liver  oil,  and 
iron.  The  spasm  and  pain  often  require 
large  doses  of  belladonna  and  morphia  in 
suppositories  and  by  the  mouth.  If  cystitis 
supervene,  washing  out  with  a  solution  of 
boric  acid  of  half  the  saturated  strength 
gives  relief  for  a  time ;  but  drainage  through 
a  perineal  opening  is  necessary  to  prevent 
the  accumulation  of  urine  in  the  bladder,, 
when  the  cystitis  is  marked  and  the  patient 
worn  by  pain  and  spasm. 

Neuralgia  of  the  URETiiRA.-This  term 
is  given  to  a  painful  affection  of  the  urethra, 
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occurring  when  no  disease  can  be  detected 
in  that  part  of  the  urinary  apparatus. 

The  causes  of  the  affection  are  very 
numerous,  and  may  be  divided  into  two 
groups  :  those  referred  to  general  disturb¬ 
ance  of  the  nervous  system  and  those  con¬ 
nected  with  reflex  irritation  set  up  by  local 
disorder  of  neighbouring  parts.  It  is  most 
frequent  in  the  male  sex  and  during  the 
middle  period  of  life  ;  but  it  is  not  unknown 
in  women  and  children.  It  may  follow  ex¬ 
cessive  coitus,  masturbation,  and  repeated 
sexual  emotion,  or  accompany  neuralgia 
of  other  parts  of  the  body.  A  superabun¬ 
dance  of  phosphates  or  of  uric  acid  in  the 
urine  is  also  a  frequent  cause.  Of  causes 
of  a  reflex  kind  are — disease  of  the  kidney, 
constipation,  flatulent  dyspepsia,  fissure  of 
the  anus,  piles,  uterine  disease  ;  of  causes 
more  closely  connected  with  the  urethra 
are  congenital  narrowness  of  the  meatus 
urinarius,  enlarged  prostate,  stone  or  atony 
of  the  bladder.  Lastly,  in  some  cases  none 
of  these  causes  can  be  detected  to  explain 
the  painful  condition  of  the  urethra. 

The  symptoms  of  this  affection  are — in¬ 
creased  frequency  of  micturition,  smarting 
pain,  and  difficulty  in  voiding  urine;  some¬ 
times  also  a  sense  of  heat  and  itching  at 
the  tip  of  the  penis  ;  aching  pain  beginning 
in  the  penis  and  radiating  to  the  pubes, 
groins,  loins,  buttocks,  and  thighs.  This  is 
a  not  infrequent  form,  often  recurring  and 
ultimately  almost  continuous.  In  some  per¬ 
sons  the  physical  pain  is  accompanied  by 
mental  despondency,  irritable  temper,  or 
dread  of  society. 

The  course  of  the  affection  is  very 
capricious,  irregular,  and  intermittent.  It 
often  assumes  a  certain  periodicity,  or  comes 
and  goes  without  obvious  cause.  The  dis¬ 
order  thus  affords  long  intervals  of  freedom 
from  pain,  to  return  when  the  general  con¬ 
dition  has  been  disturbed  by  some  of  the 
diathetic  causes  already  mentioned.  Some¬ 
times,  the  passage  of  a  small  quantity  of 
highly  acid  urine  will  bring  on  an  attack  of 
neuralgia,  which  copious  draughts  of  simple 
diuretics,  water,  barley-water,  or  weak  gin 
and  water  will  speedily  allay. 

The  diagnosis  is  formed  chiefly  from 
the  obstinacy  and  severity  of  the  pain  with 
complete  remissions,  the  absence  of  con¬ 
gestion  of  the  mucous  membrane  and  of 
discharge,  and  the  existence  of  some  of 
the  causes  of  neuralgia  already  mentioned. 
Not  infrequently  the  diagnosis  is  reached 
by  the  simple  process  of  exclusion. 

The  treatment  resolves  itself  into  re¬ 
moval  of  any  local  disease  which  excites 
the  neuralgia,  if  that  be  curable ;  and  the 


palliation  by  anodynes,  regimen  and  'diet, 
of  those,  such  as  renal  or  prostatic  disease, 
which  are  incurable.  The  phosphatic  dia¬ 
thesis  is  remedied  by  tonics,  mineral  acids, 
fresh  air  and  exercise,  and  sufficient  amount 
of  animal  food.  There  should  be  also  pro¬ 
hibition  of  coffee  or  strong  tea,  as  those 
beverages  are  prone  to  cause  precipitation  of 
the  phosphates  and  consequent  painful 
micturition.  To  these  measures,  in  obsti¬ 
nate  cases,  may  be  added  a  change  of  climate 
from  a  cold  damp  one  to  a  warm  sunny 
one.  A  course  of  saline  aperient  waters 
at  Kreuznach,  Harrogate,  Carlsbad,  and 
other  baths  is  useful ;  or,  if  this  be  not 
procurable,  free  purging  by  saline  aperients, 
when  excess  of  uric  acid  depends  or  ac¬ 
companies  defective  action  of  the  liver,  is 
often  effective  in  procuring  a  cure. 

For  local  treatment,  the  most  efficacious 
remedy  is  the  repeated  passage  of  bougies 
and  sounds.  Usually,  this  operation  is 
much  dreaded  by  the  patient,  and  causes 
him  at  first  considerable  pain  of  a  hot, 
burning  character.  But  if  great  gentleness 
be  exercised  and  small  pliant  bougies  be  em¬ 
ployed  until  the  urethra  has  lost  its  hyper- 
aesthetic  condition,  the  suffering  is  only 
momentary,  while  the  diminution  of  the 
constant  irritation  encourages  the  patient 
to  submit  to  a  repetition  of  the  operation.. 
When  the  passage  has  grown  accustomed, 
to  bougies,  full-sized  steel  sounds,  well 
heated  and  oiled,  may  be  passed  twice  or 
thrice  a  week  until  the  neuralgia  is  con¬ 
siderably  abated.  Recourse  may  then  be 
had  to  cold  injections,  cold  hip-baths  and 
other  local  stimulants  of  the  circulation 
through  the  genitals.  Repeated  blisters  to- 
the  perineum,  produced  by  painting  an  area 
of  half  an  inch  square  along  the  raphe  with 
blistering  fluid,  are  valuable  when  there  is 
any  tendency  to  prostatic  congestion ;  but, 
to  do  good,  blisters  must  be  persevered  with, 
for  several  weeks. 

Warts,  as  little  pedunculated  or  sessile 
projections,  identical  with  those  seen  in  the 
furrow  behind  the  glans  or  on  the  glans  and 
inner  surface  of  the  prepuce,  are  a  not  un¬ 
common  affection  of  the  mucous  membrane. 
They  are  situated  usually  in  the  first  inch 
beyond  the  meatus,  though  sometimes  they 
can  be  seen  by  the  endoscope  growing  at  a 
greater  depth  from  the  surface.  It  is  pro¬ 
bable  that  true  warts  are  not  found  more 
than  three  inches  from  the  meatus.  Again, 
they  occur  in  persons  who  have  a  proclivity 
to  them — that  is,  have  warts  on  the  glans 
or  prepuce  as  well,  or  who  have  had  them 
in  boyhood  on  the  hands  or  elsewhere. 
Urethral  warts  are  always  consequences  of' 
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gonorrhoea,  and  do  not  aiise  without  the 
stimulus  of  acute  irritation.  In  structure 
they  are  simple  papillomata,  and  vary  in  size 
from  that  of  a  pin’s  point  to  that  of  a  small 
pea.  So  long  as  they  remain  in  the  urethra, 
they  give  rise  to  itching  and  tickling  there 
and  secrete  discharge.  They  are  easily  re¬ 
moved  by  touching  them  with  an  astringent 
solution  or  by  snipping  them  off,  when  they 
are  within  reach.  Those  which  are  seen  only 
with  the  endoscope,  are  destroyed  by  touch¬ 
ing  them  with  a  solution  of  nitrate  of  silver 
of  twenty  grains  to  the  ounce  of  water. 

Peri-urethral  Abscesses  are  also  nearly 
always  a  consequence  of  gonorrhoea,  and 
may  begin  at  any  part  of  the  canal.  Most 
frequently  they  develop  just  within  the 
meatus,  between  the  under  surface  of  the 
urethra  and  the  frrenum  preputii  further  on, 
or  at  a  point  about  three  inches  from  the 
meatus.  They  begin  either  by  inflammation 
of  a  closed  follicle,  or  as  abscesses  having 
no  communication  with  the  urethra,  and 
spread  both  towards  the  skin  and  towards 
the  mucous  membrane.  They  may  open 
on  both  surfaces,  but  most  commonly  do 
so  externally.  When  forming  beneath  the 
fraenum,  they  are  often  of  slow  growth  and 
form  a  prominent  swelling  on  either  side 
of  it.  When  they  have  broken,  the  pus 
escapes,  but  the  cavity  is  slow  to  heal,  and 
the  pus  collects  again  and  again,  to  be 
discharged  from  time  to  time  through  a 
minute  aperture.  Should  the  abscess  force 
its  way  to  the  urethra,  it  usually  also  opens 
on  to  the  skin  and  thus  produces  a  urethral 
fistula.  If  the  abscess  have  formed  in  the 
part  behind  the  bulb,  the  depth  of  the  situa¬ 
tion  causes  the  abscess  to  be  long  in  reach¬ 
ing  the  surface,  and  it  may  percolate  be¬ 
tween  the  layers  of  the  superficial  fascia  to 
the  scrotum  or  at  the  side  of  the  crus  penis 
for  a  considerable  distance,  before  it  makes 
its  escape. 

If  the  deeper  abscesses  break  into  the 
urethra,  a  troublesome  purulent  discharge 
remains,  and  the  cavity  of  the  abscess  fills 
from  time  to  time  and  may  obstruct  the 
flow  of  urine  along  the  urethra. 

The  treatment  consists  in  early  puncture, 
and  the  maintenance  of  a  free  outlet  for 
the  pus  until  the  cavity  is  closed  by  granu¬ 
lation.  If  there  be  a  fistula,  this  usually 
closes  in  a  short  time,  provided  there  be 
no  obstruction,  by  stricture  or  otherwise,  to 
the  passage  of  urine  by  the  urethra.  Hence, 
the  urethra  must  be  searched  for  con¬ 
tractions,  and  any  that  are  present  be 
widened  by  treatment.  The  little  obstinate 
pouches  of  matter,  which  lie  on  either  side 
of  the  frsenum  in  the  furrow,  are  best  treated 


by  a  free  incision,  and  plugging  the  interior 
of  the  cavity  with  iodoform  lint  to  ensure 
drainage  and  granulation. 

Berkeley  Hill. 

♦ 

URETHRA,  Foreign  Bodies  in  the.— 
Foreign  bodies  found  in  the  urethra  have 
either  entered  that  canal  directly  from  the 
external  urinary  meatus,  or  have  passed 
into  it  after  a  long  or  short  residence  in  the 
bladder.  Calculi  of  purely  renal  or  vesical 
origin  arrested  in  the  urethra  are  not  re¬ 
ferred  to  here,  but  are  fully  discussed  under 
Stone  in  the  Urethra.  Foreign  matters 
obtain  entrance  into  the  bladder  and  thence 
into  the  urethra,  either  through  injuries 
which  cause  penetrating  wounds  or  in  con¬ 
sequence  of  disease.  As  the  result  of 
direct  injury,  shot,  pieces  of  clothing,  or 
fragments  of  bone  are  met  with,  while  por¬ 
tions  of  bone,  the  contents  of  dermoid  cysts, 
fruit-stones,  and  other  fascal  matters  from 
the  intestines,  are  consequences  of  disease. 
See  Foreign  Bodies  in  the  Bladder. 

Most  usually,  the  urethral  foreign  body 
has  been  introduced  directly  from  without, 
through  the  external  meatus,  and  is  a  por¬ 
tion  of  bougie  or  catheter  which  has  become 
detached  while  the  instrument  has  been 
lying  in  the  canal ;  but  straws,  pieces  of 
pencil,  quills,  penholders,  pebbles,  fruit- 
stones,  pins  and  needles,  are  not  infre¬ 
quently  passed  into  the  urethra,  and  al¬ 
lowed  to  pass  beyond  reach  of  recovery. 
Such  bodies  are  introduced  by  patients 
themselves  for  the  treatment  of  real  or  sup¬ 
posed  disease,  or  as  a  means  of  inducing 
improper  excitement  of  the  sexual  organs. 
Sometimes  they  are  passed  in  by  others 
from  curiosity  or  mischievously,  when  the 
sufferer  is  asleep  or  drunken. 

The  discomfort  occasioned  in  the  urethra 
varies  with  the  nature  of  the  foreign  body. 
It  may  cause  retention  of  urine  with  all  its 
troubles  and  dangers,  or  inflammation  01 
the  urethra,  with  considerable  constitutional 
disturbance,  may  result.  Sometimes  little 
immediate  discomfort  is  experienced,  the 
foreign  body  becomes  impacted  and  gradu¬ 
ally  is  encrusted  with  urinary  salts.  The 
diagnosis  is  made  by  first  examining  the 
urethra  externally  through  the  penis  and 
perineum,  and  with  the  finger  in  the  rec¬ 
tum.  Afterwards,  a  small  sound  may  be 
introduced  into  the  urethra,  and  the  nature 
and  position  of  the  foreign  body  more  ac¬ 
curately  ascertained.  Care  must  be  taken, 
in  making  this  examination,  not  to  push 
the  body  further  down  the  urethra  or  into 
the  bladder.  Much  ingenuity  has  been 
expended  upon  the  invention  of  urethral 
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forceps  for  the  extraction  of  foreign  bodies, 
and  there  are  numerous  varieties,  but  the 
best  is,  perhaps,  that  one  known  as  the 
simple,  long  urethral  forceps.  The  long 
urethral  scoop  or  curette  is  a  useful  instru¬ 
ment,  and  a  loop  of  silver  wire  may  be 
made  to  do  good  service. 

Treatment. — If  the  foreign  body  is  en¬ 
gaged  in  the  penile  portion  of  the  urethra, 
its  further  progress  towards  the  bladder 
should  at  once  be  arrested  by  tying  a  piece 
of  elastic  drainage-tube,  or  an  india-rubber 
catheter  firmly  round  the  base  of  the  penis. 
Here  it  may  be  remarked,  that  all  foreign 
bodies  wdiich  are  elongated  and  therefore 
possess  distinct  ends,  when  once  engaged  in 
the  urethra,  will  naturally  pass  inwards  or 
outwards  according  as  the  end  which  offers 
least  resistance  is  directed  outwards  or  in¬ 
wards.  Thus  the  end  of  a  broken  catheter 
wall  tend  to  pass  rapidly  into  the  bladder, 
owing  to  the  action  of  the  muscular  fibres 
of  the  urethra,  because  the  rounded  non¬ 
resisting  end  is  towards  the  bladder  and  the 
rough  resisting  end  is  directed  outwards. 
Bound,  smooth,  urinary  calculi,  drops  of 
mine,  semen,  and  pus,  are  all  expelled  out¬ 
wardly.  If  the  patient  has  plenty  of  urine 
in  his  bladder  at  the  moment  of  the  intro¬ 
duction  of  the  foreign  body,  the  urethra 
may  be  injected  with  olive  oil,  the  meatus 
pinched  between  the  finger  and  thumb,  and 
the  patient  directed  to  make  a  full  stream 
of  urine  forcibly,  when,  upon  the  meatus 
being  released,  the  foreign  body  may  for¬ 
tunately  be  expelled.  If,  howTever,  it  is 
not  expelled,  the  surgeon  may  attempt  to 
manipulate  the  body  through  the  walls  of 
the  urethra,  and  so  squeeze  it  out. 

If  this  plan  is  not  successful,  the  urethral 
forceps  or  scoop  must  be  carefully  tried. 
Their  use  is  usually  very  distressing  to  the 
patient,  and  sometimes  an  anaesthetic  has 
to  be  employed.  The  patient  must  lie  on 
his  back,  and  the  surgeon  should  steady 
the  foreign  body  and  prevent  its  being 
passed  further  down  the  urethra  by  pressing 
behind  the  body  upon  the  urethra,  either  in 
the  penis  or  perineum,  or  with  his  finger 
in  the  rectum.  The  forceps  may  then  be 
passed  down  to  the  foreign  body,  and  a  care¬ 
ful  attempt  made  to  extract  it.  Some¬ 
times  the  surgeon  will  succeed  with  the 
urethral  scoop  or  curette,  when  he  has 
failed  with  the  forceps.  If  the  foreign  body 
be  a  piece  of  gum  elastic  bougie  or  catheter, 
and  a  small  gum  catheter  can  be  passed  by 
its  side  into  the  bladder,  it  will  often  be 
wrell  to  tie  this  catheter  in  for  a  few  days, 
in  the  hope  that  on  its  withdrawal  the 
vagrant  piece  of  catheter  will  come  away 


also,  having  become  glued  to  the  inlying 
catheter.  This  method  should  only  be  tried 
when  an  attempt  with  the  forceps  has 
failed.  The  knife  can  rarely  be  required  to 
cut  down  upon  a  foreign  body  in  the  urethra. 
Such  a  proceeding  is,  however,  occasionally 
justifiable,  and  it  is  most  proper  to  do  so  if 
the  body  is  engaged  behind  an  organic 
stricture  of  the  urethra.  In  such  a  case, 
after  the  body  has  been  removed,  the  stric¬ 
ture  should  be  thoroughly  divided  internally 
or  dilated,  otherwise  a  fistula  will  almost 
certainly  result.  In  cutting  down  upon  a 
foreign  body,  care  should  always  be  taken 
to  draw  the  skin  of  the  penis  well  forwards  ; 
after  the  operation  the  incisions  into  the 
skin  and  into  the  urethra  will  not  corre¬ 
spond,  and  the  parts  will  rapidly  heal. 

Occasionally,  foreign  bodies  of  a  peculiar 
character  will  be  met  with  in  the  urethra, 
which  will  tax  the  manipulative  skill  of 
the  surgeon.  Hairpins  and  shawlpins  have 
sometimes  called  for  exceptional  ingenuity. 
A  hairpin  is  usually  introduced  with  the 
bent  portion  towards  the  bladder.  Directly 
the  pin  has  passed  from  the  patient’s  grasp, 
the  legs  of  the  pin  spring  apart  and  the  ends 
become  firmly  fixed  into  the  urethra.  In 
such  a  case  a  metal  tube  (a  piece  of  silver 
catheter)  may  be  passed  down  to  the  pin, 
the  legs  of  which  are  firmly  pinched  to¬ 
gether  through  the  urethral  walls,  and 
slipped  into  the  metal  tube,  which  is  then 
withdrawn,  bringing  away  with  it  the  pin 
safely.  Another  plan  of  dealing  with  such  a 
case  is  to  hold  the  penis  forcibly  against  the 
abdomen,  and  with  the  finger  in  the  rectum 
the  ends  of  the  pin  may  be  made  to  pro¬ 
trude  through  the  walls  of  the  urethra  and 
skin  of  the  penis.  One  leg  of  the  pin  may 
then  be  cut  off  close  to  the  skin  and  the 
the  rest  of  the  pin  twisted  out.  A  shawl- 
or  large -headed  pin  may  be  treated  in 
much  the  same  way,  supposing  the  head 
of  the  pin  to  have  been  passed  in  first, 
towards  the  bladder.  The  point  may  be 
pressed  out  through  the  urethra  and  skin, 
and  then  brought  well  down  towards  the 
patient’s  anus  ;  the  head  of  the  pin  can  then 
be  pushed  up  to  the  external  meatus  and  the 
whole  pin  removed. 

In  the  performance  of  lithotrity,  the 
jaws  of  a  lithotrite  loaded  with  debris  may 
become  fixed  in  the  urethra.  If  this  is  due 
to  stricture,  a  small  tenotome  may  be  intro¬ 
duced  under  the  skin,  the  stricture  divided 
subcutaneously,  and  the  lithotrite  with¬ 
drawn,  or  the  blades  of  the  lithotrite  may  be 
cut  down  upon,  then  protruded,  cleared  of  all 
debris,  approximated,  and  withdrawn  by  the 
natural  passage.  G.  Buckston  Browne. 
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URETHRA,  Injuries  of  the. — These 
are  caused  by  falls,  kicks,  blows  on  the 
perineum  or  penis,  by  gunshot  wounds,  cuts, 
by  twisting  the  penis  during  erection,  or 
blows  given  to  relieve  chordee,  by  the  tying 
of  strings  tightly  round  the  penis,  and  by 
the  impaction  of  calculi  or  the  passage  of 
foreign  bodies  (such  as  catheters)  along  the 
canal.  The  consequences  are  bruises,  la¬ 
cerations,  incisions,  sloughing  and  loss  of 
substance ;  afterwards,  as  results  of  this 
loss  of  substance,  firm  fibrous  stricture  or 
complete  obliteration  of  the  urethra  for  a 
short  distance. 

Of  perineal  injuries,  a  frequent  cause  is 
falling  when  walking  along  the  joists  of  an 
unplanked  floor.  The  legs  slip  between 
the  joists,  and  the  perineum  is  violently 
struck  against  one  of  them.  By  this  acci¬ 
dent  the  bulbous  or  membranous  portion  of 
the  urethra  may  be  simply  bruised,  lacerated 
along  its  floor,  or  so  completely  divided 
that  its  continuity  is  lost. 

When  the  perineum  is  struck  the  amount 
of  haemorrhage  is  often  considerable.  As 
the  skin  is  seldom  divided,  the  blood, 
escaping  into  the  cellular  tissue,  causes 
swelling  of  the  perineum  and  scrotum ; 
the  skin  of  which  quickly  turns  purple  or 
black.  There  is  much  pain  and  general 
shock,  and  there  may  be  inability  to  void 
urine  from  the  compression  of  the  extrava- 
sated  blood  on  the  urethra.  If  the  urethra 
be  torn  as  well  as  bruised,  blood,  usually  in 
small  quantity,  escapes  from  the  meatus 
urinarius.  Occasionally,  the  flow  of  blood 
from  the  urethra  is  dangerously  copious. 
After  this  accident,  if  the  neck  of  the 
bladder  as  well  as  the  urethra  be  injured — 
a  complication  that  is  more  common  when 
the  injury  to  the  urethra  is  secondary  to 
fracture  of  the  pubic  bones — the  urine 
escapes  from  the  bladder  at  once,  not 
waiting  until  the  patient  attempts  to  mic¬ 
turate  before  it  invades  the  cellular  tissue 
of  the  perineum,  scrotum,  and  integuments 
of  the  abdominal  wall.  When  the  urethra 
alone  has  been  lacerated,  the  bladder  re¬ 
tains  its  contents  until  the  patient  passes 
urine;  then  several  consequences  may 
follow.  The  urethra  may  be  blocked  by 
coagula,  and  the  urine  consequently  be  driven 
through  the  tear  in  the  urethra,  and  ex¬ 
travasation  take  place.  Or  urine  is  voided 
through  the  meatus  in  great  part,  a  small 
quantity  only  escaping  into  the  cellular  tis¬ 
sue,  at  once  exciting  irritation  there.  The 
contact  of  urine  with  the  wounded  surfaces 
materially  increases  the  patient’s  sufferings. 
A  stinging  pain  is  felt,  and  great  anxiety 
and  prostration  ensue,  which  continue  until 


an  outlet  is  made  by  sloughing  and  abscess, 
when  the  urine  escapes  through  the  gaps 
caused  in  this  manner.  Finally,  the  urine 
continues  to  escape  through  these  artificial 
channels,  which  contract  to  fistulae,  the 
perineum  is  thickened  by  numerous  tough 
scars,  and  the  urethra  is  tightly  contracted 
by  fibrous  stricture.  Not  infrequently  the 
patient  is  exhausted  by  pain  and  irrita¬ 
tion,  and  dies  before  the  process  of  repair 
and  cicatrisation  begins.  The  diagnostic 
sign  of  bruise  of  the  urethra  is  the  im¬ 
mediate  escape  of  blood  by  the  meatus 
urinarius ;  that  of  laceration  of  its  walls, 
a  pricking,  stinging  pain,  felt  when  the 
patient  proceeds  to  pass  urine.  This  act  is 
often  involuntarily  performed  immediately 
after  the  accident,  through  the  fright  and 
shock  caused  by  the  injury. 

The  treatment  of  cases  of  injury  to  the 
perineum  by  falls  or  blows  is  regulated  by 
the  amount  of  injury  the  urethra  has  re¬ 
ceived.  If  it  is  only  bruised,  but  no  aper¬ 
ture  is  made  in  its  wall,  the  patient  must 
be  kept  in  bed,  opiates  and  restoratives 
being  given  as  needful.  Cold  evaporating 
lotions,  ice-bladders,  and  leeches  should  be 
applied  to  the  perineum  if  the  rupture  of 
the  vascular  structures  of  this  region  (erec¬ 
tile  tissue,  transverse  perineal  arteries, 
artery  to  the  bulb),  cause  rapid  swelling 
from  extravasated  blood.  If  these  methods 
fail  to  check  the  swelling,  a  catheter  must 
be  passed  to  the  bladder  and  tied  in,  while 
firm  pressure  is  made  against  the  perineum 
with  a  padded  crutch  fixed  by  bracing  it 
firmly  to  the  thighs  above  the  knees.  The 
catheter  should  be  a  silver  one,  No.  10  or 
12  of  the  English  scale,  because  the  point 
of  such  an  instrument  can  be  most  readily 
guided  along  the  roof  of  the  urethra,  the 
part  least  likely  to  be  injured.  If,  though 
the  haemorrhage  be  not  excessive,  retention 
from  coagula  blocking  the  urethra  comes 
on,  a  catheter  should  be  tied  in  and  re¬ 
tained  for  a  week,  to  give  time  for  the 
wound  in  the  urethra  to  heal  sufficiently 
to  prevent  mine  escaping  into  the  cellular 
tissue,  after  the  catheter  is  withdrawn. 

When  besides  the  free  escape  of  blood 
'per  urethram ,  there  is  complaint  of  prick¬ 
ing  pain,  with  more  or  less  difficulty  in 
voiding  mine,  while  the  swelling  increases 
steadily,  an  attempt  should  be  made  at 
once  to  pass  a  silver  catheter  to  the 
bladder.  If  it  reach  the  bladder,  the 
further  steps  for  opening  the  perineum 
are  followed  with  greater  confidence.  But, 
if  the  bladder  be  not  reached,  the  instru¬ 
ment  should  be  passed  as  far  as  it  will  go 
along  the  urethra,  and  an  incision  be  made 
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at  the  point  where  its  beak  is  arrested. 
The  incision  must  always  he  carried 
scrupulously  along  the  middle  line  to  give 
free  escape  to  the  urine,  to  avoid  wounding 
important  blood-vessels,  and  to  increase 
the  probability  of  reaching  the  urethra  be¬ 
hind  the  injury.  If  this  is  found,  and  a 
guide  can  be  carried  along  it  to  the  bladder, 
a  tube  must  be  passed  to  it  and  tied  in. 
When  the  bleeding  is  small,  a  flexible  tube 
of  india-rubber  or  of  ‘  gum-elastic  ’  may  be 
carried  through  the  wound  to  the  neck  of 
the  bladder,  to  bring  away  the  urine  as  fast 
as  it  reaches  the  bladder  from  the  kidneys. 
If  there  be  free  haemorrhage  after  the 
perineal  incision  is  made,  which  is  a  very 
uncommon  event,  the  flexible  tube  may  be 
replaced  by  one  of  hard  rubber  or  a  stiff 
lithotomy  tube  with  a  petticoat  or  Brown’s 
tampon,  and  the  wound  plugged  round  the 
tube  for  a  few  hours  till  the  bleeding  stops. 
Every  wandering  collection  of  mine  in  the 
cellular  tissue  of  the  scrotum,  groins,  or 
abdominal  wall  should  be  opened  by  in¬ 
cisions,  and  allowed  to  drain  into  warm 
boric  acid  dressings. 

If,  after  the  perineum  has  been  opened 
in  the  middle  line,  the  urethra  be  not 
readily  found,  it  is  best  to  desist  from  fur¬ 
ther  search  for  the  canal  until  the  lapse 
of  a  week  has  allowed  the  swelling  to 
subside.  The  gap  in  the  urethra  by  which 
the  mine  escapes  will  be  then  found  with 
ease,  and  the  remainder  of  the  passage  to 
the  bladder  traced.  This  direction  for  delay 
implies,  of  course,  that  there  is  no  reten¬ 
tion,  that  the  urine  escapes  through  the 
laceration  in  the  urethra,  and  by  the  in¬ 
cision  in  the  perineum  to  the  surface. 
When  retention  is  present,  the  distended 
hinder  portion  and  neck  of  the  bladder  are 
not  usually  difficult  to  discover.  If,  never¬ 
theless,  the  opening  cannot  be  made  out, 
the  bladder  must  be  punctured  per  rectum 
and  a  catheter  tied  in  through  the  puncture. 

Great  cleanliness  is  necessary,  and  sup¬ 
port  by  nutritious  food  and  opium  must 
be  given  freely. 

The  urethra  is  sometimes  lacerated  in 
attempts  to  relieve  chordee  by  resting  the 
erect  organ  against  the  edge  of  a  table 
and  striking  it  a  sharp  blow.  The  dis¬ 
tended  corpus  spongiosum  is  ruptured,  and 
occasionally  the  urethra  also,  when  free 
hemorrhage 79er  ureihram  takes  place.  The 
consequences  are  often  abscess  in  the  corpus 
spongiosum,  and  fibrous  stricture  of  the 
urethra  at  the  site  of  the  injury. 

Another  mode  of  damaging  the  urethra 
is  to  tie  a  string  tightly  round  the  penis  or 
to  slip  a  ring  over  the  glans,  thereby 


causing  swelling  and  sloughing  of  the  con¬ 
stricted  part  and  fistula. 

Among  foreign  bodies  which  injure  the 
urethra  the  most  common  are  metallic 
catheters  or  sounds,  used  by  surgeons  or  by 
the  patients  themselves  in  attempts  to  treat 
stricture ;  the  lacerations  are  called  ‘  false 
passages.’  They  are  usually  single  ;  but 
occasionally  there  may  be  two  or  three 
such  false  routes.  The  urethra  is  perforated 
most  commonly  in  the  floor  or  at  the  left  side 
of  the  passage  ;  and  the  perforation  is  made 
in  front  of  the  stricture  or  at  the  bulbous 
portion,  before  the  triangular  ligament  is 
reached.  The  false  passage  passes  back¬ 
wards  between  the  urethra  and  rectum. 
Sometimes  it  enters  the  urethra  again  be¬ 
hind  the  stricture  ;  though  more  frequently 
it  penetrates  into  the  rectum.  If  left  alone, 
these  passages  will  sometimes  close  ;  but 
more  often  they  remain  permanently  open, 
and  render  the  patient  liable  to  abscess  or 
urinary  fever,  if  a  catheter  be  pushed  into 
them  on  any  occasion. 

Calculi  while  drifting  from  the  bladder 
to  the  meatus  may  become  lodged  in  the 
irregularly  shaped  prostatic  portion,  or  in 
the  narrowest  portion  of  the  urethra,  the 
last  three  inches.  There  they  may  cause 
ulceration  and  abscess,  and  even  work  their' 
way  out  of  the  body  by  this  means.  In 
the  prostate  they  nearly  always  remain  as 
permanent  causes  of  pain,  irritation,  and 
suppuration.  In  the  penile  urethra,  the  im¬ 
mediate  effect  of  their  impaction  is  usually 
retention  of  urine ;  and  in  attempts  to  re¬ 
lieve  this  obstruction  or  to  withdraw  the 
calculus,  the  urethra  is  often  seriously  in¬ 
jured.  If  the  calculus  is  tightly  fixed  in 
the  penile  portion,  it  may  be  successfully 
removed  through  a  longitudinal  incision 
made  over  it,  which  incision  should  be  at 
once  sewn  up,  and  the  urine  drawn  by 
catheter  from  the  bladder  while  the  wound 
unites.  If  the  stone  be  not  fixed  it  may  be 
pushed  back  to  the  bladder,  where  it  may 
be  crushed  or  extracted  by  lithotomy.  See 
Stone  in  the  Urethra. 

A  great  variety  of  articles  have  been 
pushed  or  let  slip  into  the  urethra,  such  as 
hairpins,  pen-holders,  catheters,  &c.  Sharp  - 
pointed  articles  like  hairpins  can  be  ex¬ 
tracted  by  bending  the  urethra  over  the 
point  of  the  pin  until  it  projects  through  the 
skin.  It  can  then  be  seized  and  withdrawn. 
If  the  foreign  body  to  be  extracted  lie  in  the 
membranous  portion  of  the  urethra,  a  finger 
should  be  kept  in  the  rectum  during  these 
manipulations,  to  prevent  the  body  from 
slipping  into  the  bladder.  See  Urethra, 
Foreign  Bodies  in  the.  Berkeley  Hill. 
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URETHRA,  FEMALE,  Affections  of 
the. — The  female  urethra,  measuring  about 
one  and  a  half  inches  in  length,  extends 
downwards  and  forwards  from  the  neck  of 
the  bladder  to  terminate  externally  in  the 
opening  known  as  the  meatus  urinarius , 
situated  in  the  middle  line  immediately  in 
front  of  the  vaginal  orifice.  The  canal,  which 
lies  more  or  less  completely  embedded  in 
the  anterior  vaginal  wall,  is  narrowest  at  its 
external  orifice,  and  admits  throughout  of 
great  distension — a  fact  of  considerable  im¬ 
portance  in  relation  to  the  diagnosis  and 
treatment  of  certain  affections  of  the 
bladder. 

Artificial  dilatation  of  the  urethra  for 
diagnostic  purposes  may  be  readily  effected 
by  the  use  of  graduated  bougies  or  specula, 
or  even  by  means  of  the  finger  alone  in 
certain  instances.  Experience  has  shown 
that  rapid  dilatation,  carefully  performed, 
is  on  the  whole  preferable  to  the  more 
gradual  methods  of  procedure,  as  being 
less  likely  to  be  followed  by  incontinence 
of  urine. 

1.  Malformations. — 1.  Congenital  de¬ 
fects  due  to  imperfect  development  are  of 
very  rare  occurrence,  and  are  commonly 
co-existent  with  some  malformation  of  the 
adjoining  parts.  The  following  may  be 
mentioned  as  well-recognised  conditions  : 
(1)  total  absence  of  the  urethra  ;  (2)  de¬ 
fect  of  its  external  portion  (hypospadias) ; 
(3)  defect  of  its  internal  portion  ;  (4)  atresia 
of  the  canal. 

2.  Acquired  conditions,  affecting  the 
calibre  of  the  canal  or  its  direction,  may 
arise  from  various  causes. 

Dilatation  of  the  urethra  in  whole  or 
in  part,  due  to  a  relaxed  state  of  its  wTalls, 
may  result  from  displacements  of  the 
canal,  accompanied  by  inflammatory 
thickening  of  its  lining  mucous  membrane 
(conditions  usually  traceable  to  child-bear¬ 
ing)  ;  or  may  be  consequent  upon  mechan¬ 
ical  causes,  as  stricture,  or  the  presence 
of  neoplasms,  calculi,  &c.  The  symptoms 
vary  according  to  the  extent  and  the 
exact  seat  of  the  dilatation,  while  further 
depending  upon  the  state  of  the  mucous 
membrane,  which,  when  inflamed  or  pro¬ 
lapsed,  will  give  rise  to  frequent  and  painful 
micturition. 

Dilatation  of  the  lower  third  of  the 
canal  often  causes  no  functional  derange¬ 
ment  whatever,  unless  ulceration  or  inflam¬ 
mation  exist. 

When  there  is  dilatation  of  the  upper 
third  of  the  urethra,  the  patient  is  usually 
subject  to  partial  incontinence  of  a  most 
distressing  character. 


In  dilatation  of  the  middle  third  (sac- 
culation,  urethrocele ),  there  is  recognisable- 
a  pouched  swelling  in  the  anterior  vaginal 
wall,  into  which  a  catheter  can  be  passed. 
Micturition  is  frequent,  and  accompanied 
by  straining  efforts  consequent  upon  re¬ 
flex  tenesmus  excited  by  the  retention  of 
decomposing  urine  in  the  pouch,  of  which 
the  involuntary  escape  on  exertion  usually 
renders  the  patient’s  condition  one  of 
extreme  discomfort. 

Treatment.  —  An  inflamed  or  relaxed 
state  of  the  mucous  membrane  in  the 
neighbourhood  of  the  meatus  may  be 
remedied  by  the  use  of  astringents,  such 
as  tannic  acid  or  alum.  Should  these  fail, 
redundancy  of  the  prolapsed  mucous  mem¬ 
brane  may  be  dealt  with  by  applying  the 
fine  point  of  the  thermo -cautery  to  a 
narrow  strip  on  each  side,  parallel  to  the 
axis  of  the  canal,  so  as  to  avoid  stricture 
of  the  meatus  from  subsequent  contraction 
of  the  cauterised  tissue.  Or,  if  necessary, 
a  narrow  V-shaped  portion  of  mucous 
membrane  may  be  excised,  and  the  edges 
adapted  by  fine  sutures. 

Dilatation  of  the  upper  third  of  the 
canal  must  be  treated  simply  by  the  use  of 
a  suitable  anteversion  pessary. 

The  surgical  treatment  of  urethrocele 
consists  in  excising  an  elliptical  portion  of 
the  anterior  vaginal  wall,  so  as  to  com¬ 
pletely  open  the  cavity  of  the  pouch,  the 
lining  membrane  of  which  is  to  be  carefully 
dissected  off  as  far  as  the  aperture  com¬ 
municating  with  the  urethral  canal.  The 
freshened  surfaces  are  then  thoroughly 
coaptecl  by  deep  sutures  of  fine  silver  wire, 
so  passed  as  to  include  the  margins  of  the 
opening  in  the  floor  of  the  urethra.  These 
should  be  left  undisturbed  for  eight  or 
nine  days,  a  catheter  being  meanwhile 
retained  in  the  bladder  for  the  first  four  or 
five  days  after  operation. 

Stricture. — A  much  less  common  affec¬ 
tion  in  women  than  in  men.  It  may 
occasionally  be  met  with  as  the  result  of 
inflammation  or  ulceration  due  to  specific 
disease,  or  consequent  upon  the  use  of 
caustics.  Cicatrices  in  the  vaginal  wall, 
resulting  from  injuries  during  childbirth, 
may  also  give  rise  to  contractions  of  the 
canal,  which,  again,  may  become  perma¬ 
nently  narrowed  from  disuse  in  cases  of 
long-standing  vesico -vaginal  fistula. 

The  chief  symptoms  caused  by  stricture 
are  frequency  and  difficulty  of  micturi¬ 
tion. 

Treatment. — Stricture  of  the  meatus , 
the  most  common  form  of  contraction, 
may  be  either  divided  or  forcibly  dilated, 
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methods  o  treatment  equally  applicable 
to  strictures  of  inflammatory  origin  seated 
higher  up  in  the  canal.  In  cases  of  con¬ 
traction  of  the  entire  urethra,  gradual 
dilatation  by  bougies  should  be  practised. 

Displacement  of  the  urethra  in  an 
upward  direction  may  be  caused  by  the 
presence  of  a  pelvic  tumour  pushing  the 
bladder  up  out  of  the  pelvis.  Downward 
displacement,  to  a  greater  or  less  extent, 
invariably  accompanies  prolapse  of  the 
bladder  (cystocele).  Incontinence  of  urine 
or  difficulty  of  micturition,  according  to 
the  degree  of  displacement,  results  from 
this  condition. 

Treatment  must  aim  at  the  rectifica¬ 
tion  of  the  prolapse. 

II.  Foreign  Bodies  in  the  urethra  may 
either  come  from  within ,  as  calculi  or  sub¬ 
stances  which  have  entered  the  bladder 
by  perforation  of  its  wall  (foetal  remains, 
hydatids,  faecal  concretions,  gall-stones, 
&c.),  or  may  have  been  introduced  or  have 
penetrated  from  without.  In  any  case  the  ; 
chief  symptoms  are  retention  with  pain  1 
and  tenesmus.  Injury  to  the  wall  of  the 
urethra  may  cause  haemorrhage,  and  be 
followed  by  peri-urethral  inflammation. 

Treatment. — Extraction  of  the  foreign 
body  is  to  be  effected  with  the  help  of  fine 
forceps  or  with  a  wire  loop,  guided  by  a 
finger  in  the  vagina.  Care  must  be  taken 
to  avoid  laceration  of  the  parts. 

III.  Urethritis.  —  Inflammation  of 
the  Lining  Membrane  of  the  Urethra. — The 
acute  form  is  commonly,  although  not 
necessarily  always,  of  specific  origin.  In 
such  cases  its  onset  is  usually  sudden, 
being  preceded  or  accompanied  by  inflam¬ 
mation  of  the  vagina  and  vulva.  The 
prominent  symptom  is  urgent  and  painful 
micturition  (scalding),  occasionally  followed 
by  haemorrhage  from  the  meatus.  The 
urethral  discharge  may  be  revealed  by  pres¬ 
sure  along  the  course  of  the  canal  in  the 
vagina. 

Treatment  consists  of  the  use  of  local 
baths,  with  the  employment  of  sedative 
vaginal  suppositories.  Free  purgation, 
followed  by  the  administration  of  salines 
with  hyoscyamus,  usually  answers  well.  In 
subacute  cases  the  cautious  injection  of  a  1 
solution  of  nitrate  of  silver  or  sulphate  of 
zinc  may  be  tried.  In  chronic  cases  the 
passage  twice  a  week  of  a  full-sized  bougie 
has  been  recommended. 

The  existence  of  a  fissure  in  the  imme¬ 
diate  neighbourhood  of  the  neck  of  the 
bladder  resulting  from  a  urethritis  may 
he  the  cause  of  great  discomfort,  tenesmus, 
and  pain  both  during  and  after  micturition. 
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The  endoscope  is  essential  for  its  discovery 
and  treatment,  which  can  be  effected  either 
by  the  application  of  nitrate  of  silver  fused 
on  a  fine  probe,  or  by  incision  as  practised 
in  fissure  of  the  anus. 

IV.  Fistula. — For  complete  or  urethro¬ 
vaginal  fistula,  see  Vaginal  Fistula.  In¬ 
complete  internal  urethral  fistula  may  bo 
met  with  as  a  blind  sinus  extending  down¬ 
wards  from  the  floor  of  the  canal,  as  the 
consequence  of  a  peri-uretliral  abscess.  Its 
existence  can  be  detected  by  the  passage  of 
a  probe  per  urethram ,  while  the  finger 
presses  upon  the  anterior  vaginal  wall. 

The  symptoms  to  which  it  gives  rise 
are  pain  and  frequency  of  micturition,  with 
vesical  tenesmus ;  there  is  usually  a  con¬ 
stant  sense  of  heat  and  discomfort  about 
the  part,  and  occasional  traces  of  pus  occur 
in  the  urine. 

Treatment. — The  sinus  should  be  con¬ 
verted  into  a  complete  urethro-vaginal 
fistula,  which  may  be  subsequently  closed 
by  operation  if  it  be  found  necessary  to 
interfere  surgically. 

V.  New  Growths. — Of  these  the  most 
common  form  is  that  known  as  vascular 
growth  of  the  meatus  or  urethral  caruncle. 
See  Vulva,  Affections  of  the. 

Varices  of  the  urethral  veins,  analogous 
to  rectal  haemorrhoids,  most  commonly 
affect  the  floor  of  the  canal,  and  may  occa¬ 
sionally  cause  obstruction  to  the  flow  of 
urine.  The  occurrence  of  submucous  rup¬ 
ture  of  an  over-distended  vessel  will  lead 
to  the  formation  of  a  urethral  hcematoma. 
Treatment  should  be  directed  to  the  relief 
of  the  impeded  circulation. 

Cysts  of  glandular  origin  are  not  com¬ 
mon,  but  may  be  met  with  at  any  age.  If 
polypoid  in  shape,  they  may  cause  obstruc¬ 
tion. 

Fibrous  groivths  are  of  rare-  occurrence. 
They  are  met  with  embedded  in  the 
urethral  wall;  or  as  projecting  polypi, 
usually  seated  in  the  neighbourhood  of  the 
meatus. 

Sarcoma  urethrce  has  been  described, 
but  the  affection  is  an  extremely  rare  one. 

Epithelioma  of  the  female  urethra, 
whether  of  primary  origin  or  secondary  by 
extension,  is  also  of  very  uncommon  occur¬ 
rence. 

The  symptoms  caused  by  urethral 
neoplasms  are  pain  and  difficulty  in  mic¬ 
turition,  sometimes  amounting  to  com¬ 
plete  retention,  partly  due  to  spasm. 
Dyspareunia  and  a  train  of  nervous  symp¬ 
toms  are  occasionally  traceable  to  their 
presence.  The  more  vascular  growths  may 
give  rise  to  haemorrhage. 
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A  growth  presenting  at  the  meatus  will 
he  readily  detected  ;  when  seated  further  up 
in  the  canal,  its  presence  may  be  recognised 
by  pressure  of  the  finger  along  the  course 
of  the  urethra  in  the  vagina.  Dilatation  of 
the  meatus  and  the  introduction  of  the 
urethral  speculum  will  facilitate  the  inves¬ 
tigation  of  its  nature. 

Treatment.— Extirpation  of  non-malig- 
nant  growths  is  to  be  effected  by  caustics, 
or  by  means  of  the  ligature,  by  torsion,  or 
by  excision.  The  curette,  the  ecraseur,  or 
the  galvano- cautery  may  be  advantageously 
employed,  care  being  taken  in  any  case  to 
effectually  remove  the  whole  of  the  new 
growth.  W.  A.  Meredith. 

URETHRAL  FEVER,  or  the  pyrexia 
frequently  following  mechanical  treatment 
applied  to  the  lower  urinary  tract,  is  a 
condition  which,  in  all  probability,  is  due 
to  direct  disturbance  of  the  central  nervous 
system — i.e.  the  spinal  cord  and  the  me¬ 
dulla  oblongata— and  which  presents  all  the 
symptoms  of  an  acute  specific  fever. 

Etiology  and  Causation.  —  Urethral 
fever,  as  its  name  signifies,  is  dependent  for 
its  origin  on  certain  conditions  of  the 
urethra.  If  the  mucous  membrane  of  that 
passage  is  irritated  by  some  means  or  other, 
there  follows  a  rise  of  temperature,  rapid  or 
gradual  according  to  circumstances  detailed 
below,  the  pyrexial  rise  being  accompanied 
by  a  shivering  fit  or  cold  stage  not  long 
before  the  temperature  reaches  its  maxi¬ 
mum.  As  may  readily  be  observed,  the 
symptom  of  shivering  or  shuddering  is 
sometimes  seen  in  healthy  persons  in  whom 
the  urethra  is  perfectly  normal,  but  irritated 
by  the  mere  flow  of  urine,  as  in  the  simple 
act  of  micturition.  But,  further  than  this, 
the  symptom  of  pyrexia  may  also  be  ob¬ 
served,  in  a  very  mild  degree,  as  a  result  of 
stimulating  the  normal  urethra.  An  artificial 
fever  is  thus  sometimes  seen,  clinically,  to 
follow  the  passage  of  a  catheter  for  some 
trifling  inability  to  pass  water,  owing  to 
reflex  spasm,  &c. 

What  occurs  thus  in  health,  is  repeated 
on  a  wider  scale  and  with  far  greater  inten¬ 
sity  in  disease.  Since,  however,  every  de¬ 
gree  of  constitutional  disturbance  can  be 
found  between  the  slight  shivering,  &c.,  ob¬ 
servable  in  healthy  people  and  the  most 
severe  or  fulminating  variety  of  the  patho¬ 
logical  pyrexia,  we  have  good  ground  for 
believing  that  the  two  things  possess  a 
common  cause ;  and  this  is  to  be  found  in 
the  fact  of  there  being,  in  each  instance,  a 
disturbance  of  the  central  nervous  system 
by  irritation  of  the  periphery.  We  can 


scarcely  do  more  here  than  refer  to  the 
articles  on  Rigor,  Surgical  Fever,  and 
Neurotic  Fever,  for  an  explanation  of  the 
manner  in  which  nerve-irritation  may  be 
supposed  to  evoke  such  symptoms,  and  will 
pass  on  to  examine  the  scanty  etiological 
facts  which  help  to  explain  several  differ¬ 
ences  in  the  clinical  histories  of  cases  of  this 
affection. 

It  was  shown  by  Fergusson  that  ure¬ 
thral  fever  occurred  most  severely  in  those 
patients  who  had  not  been  previously  ca- 
theterised,  and  that  where  instruments 
had  been  freely  used,  constitutional  disturb¬ 
ance  was  very  exceptional.  This  partly 
expressed  the  facts  of  the  case,  since  about 
forty  per  cent,  of  the  cases,  in  which  the 
severest  form  of  urethral  fever  occurs,  are 
those  which  have  undergone  no  previous 
treatment  whatever.  The  principal  factor, 
however,  in  the  causation  of  urethral  fever 
appears  to  be  the  age  of  the  stricture.  Thus, 
the  average  age  of  the  stricture  in  cases  of 
fulminating  urethral  fever  is  less  than  eigh¬ 
teen  months,  whereas  in  the  milder  forms 
it  is  as  much  as  eight  years,  and  in  ‘  apy- 
retic  ’  cases  much  older  still.  The  simplest 
explanation  of  these  facts  is  that  we  have, 
in  urethral  fever,  to  do  with  a  fever  which 
is  essentially  neurotic  in  origin.  See  Neu¬ 
rotic  Fever.  In  a  recent  stricture,  the 
nerve-fibrils  and  nerve-endings  (already 
hypersensitive  from  the  specific  inflamma¬ 
tion  of  the  surrounding  tissues)  are  capable 
of  transmitting  a  severe  shock  to  the  spinal 
cord,  &c. ;  while  in  an  old  stricture,  we  may 
very  justly  assume  this  peripheral  nerve - 
supply  to  be  considerably  damaged  by  the 
shrinking  of  the  stricture- cicatrix,  so  as  to 
make  it  more  or  less  insensitive  to  me¬ 
chanical  irritation. 

A  very  important  element  in  the  causa¬ 
tion  of  urethral  fever  is  the  mode  of  instru¬ 
mentation  which  evokes  the  pyrexia.  To 
put  this  question  most  briefly,  we  may  say 
that  laceration  is  more  productive  of  fever 
than  is  incision.  Thus,  it  occurs  more  fre¬ 
quently  in  cases  which  have  been  subjected 
to  catheterism  and  rupture  of  the  stricture, 
than  in  those  where  division  has  been 
effected  with  a  urethrotome.  A  predis¬ 
posing  cause  of  great  influence  is  that  of 
malarial  fever,  as  pointed  out  by  Fayrer. 
If  a  patient  with  stricture  have  previously 
suffered  from  some  form  or  other  of  malarial 
fever,  he  is  practically  certain  to  be  the 
victim  of  urethral  fever  if  his  stricture  is 
treated  mechanically,  unless  certain  pro¬ 
phylactic  measures  are  taken.  See  Treat¬ 
ment  below.  Other  predisposing  factors 
are  to  be  found  in  other  causes  of  depression 
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affecting  the  nerve-centres — e.g.  exposure 
to  cold,  alcoholism,  &c. 

Pathology. — Whether  or  not  the  process 
of  urethral  fever  is  primarily  a  neurosis  set 
up  by  peripheral  irritation,  cannot  yet  be 
decided  ( see  Surgical  Fever)  ;  but  this 
much  at  least  may  be  said,  that,  whether 
true  or  not,  this  is  a  very  good  working 
theory,  and  treatment  based  upon  it  is 
safe  and  efficacious.  The  foregoing  applies 
simply  to  those  cases  where  a  pyrexia,  of 
varying  degree,  directly  follows  (as  will  be 
described  presently)  interference  with  the 
urethra,  and  where  no  complication  from 
affection  of  other  organs— e.g.  kidneys, 
&c. — exists.  But  the  operation  of  dilating 
a  stricture  is  sometimes  capable  of  produc¬ 
ing  intense  congestion  of  the  kidney,  and 
frequently  partial  or  complete  suppression 
of  urine.  This  effect  on  the  secretory 
power  of  the  kidneys  finds  a  parallel  in  the 
rigor  and  pyrexia,  being  due  to  reflex  dis¬ 
turbance  of  the  spinal  cord,  &c. ;  and  since 
this  very  awkward  and  frequently  fatal 
complication  possesses  a  like  pathology  to 
the  pyrexia,  &c.,  it  may  be  partly  averted 
in  a  similar  way.  As  the  result  of  a  pre¬ 
liminary  investigation,  it  may  be  stated  that 
the  actual  change  in  the  kidney-excretion  in 
an  ordinary  case  of  urethral  fever  is  very 
small,  as  regards  the  amount  of  water  and 
of  nitrogen.  For  the  pathology  of  cases  of 
suppression  of  urine  the  reader  is  referred 
to  the  article  on  that  subject. 

Post-mortem  Appearances.  —  Urethral 
fever  is  very  rarely  fatal,  and  when  it  is 
so  the  result  is  owing  to  causes  not  yet  ex¬ 
plained,  but  connected  with  the  sudden 
arrest  of  the  renal  secretion.  Usually,  after 
death  the  kidneys  are  found  congested  and 
the  seat  of  old  cirrhotic  disease  (interstitial), 
but  nothing  organic  has  yet  been  detected 
in  the  central  nervous  system. 

Symptomatology. — Urethral  fever  pre¬ 
sents  itself  clinically  in  two  well-marked 
groups  :  one  which  may  well  be  called  ful¬ 
minating,  from  the  fact  of  its  sending  the 
temperature  up  to  105°  F.  within  four  hours, 
and  another  in  which  the  rise  of  tempera¬ 
ture  is  relatively  slow,  and  often  preceded  by 
a  depression  due  to  shock.  A  distinct  class 
of  urethral  fever,  and  one  which  scarcely 
merits  the  name,  is  that  which  is  met 
with  in  the  cases,  referred  to  above,  of  sup¬ 
pression  of  urine  after  operation.  Finally, 
there  has  been  described  lately  a  combi¬ 
nation  of  these  conditions  and  others,  to 
which  the  name  of  catheter  fever  has  been 
given. 

(1)  Fulminating  Urethral  Fever. — In 
this  the  most  violent  form,  the  temperature 


rises  rapidly  in  four  hours,  on  the  average 
to  104°-105°  F.,  and  accompanying  the  rise 
of  the  pyrexia  there  are  usually  one  or  two 
severe  rigors  before  it  reaches  its  acme. 
The  temperature  commences  to  fall  for  two 
hours  as  quickly  as  it  rose,  but  after  that 
interval  its  descent  is  more  gradual,  and  it 
reaches  the  normal  again  in  about  twenty 
to  twenty-four  hours.  During  its  onset  the 
patient  feels  sick  and  often  has  a  violent 
headache,  while  during  the  rigor  he  suffers 
from  the  symptoms  of  that  condition  (see 
Bigor),  but  usually,  soon  after  the  tempera¬ 
ture  begins  to  fall  the  unpleasant  symptoms 
gradually  disappear. 

(2)  The  second  variety  of  urethral  fever 
is  characterised  by  a  gradual  rise  to  101°- 
102°  F.,  in  about  twenty-two  to  twenty-four 
hours,  having  been  preceded  for  eight  to 
ten  hours  by  a  fall  below  the  normal 
level.  The  final  fall  of  temperature  from 
the  acme  is  nearly  equal  in  time  to  the 
actual  rise — viz.  about  twelve  hours,  so  that 
the  whole  course  is  of  about  thirty-three 
to  thirty-six  hours’  duration.  Rigors  occur 
at  the  usual  point  in  the  rise  of  temperature, 
but  are  not  so  frequent  as  in  the  first 
variety,  and  the  constitutional  symptoms 
are  not  so  severe. 

(3)  Urethral  fever,  occurring  in  cases 
which  are  attended  with  suppression  of 
urine,  must  not  be  regarded  as  belonging 
to  the  same  category  of  ‘  fevers  ’  as  the  two 
first  described,  for  the  reason  that  the  con¬ 
dition  of  the  patient  is  not  a  simple  one. 
In  fact,  it  is  impossible  at  present  to  distin¬ 
guish  what  of  the  rise  is  due  to  the  opera¬ 
tive  measures,  and  what  to  commencing 
interstitial  nephritis,  &c.  As  a  rule,  the 
temperature  curve  is  that  of  continued 
fever,  varying  from  100°-102°  F.,  and  falling 
gradually  for  twenty-four  to  forty-eight 
hours  before  death,  when  it  is  frequently 
subnormal.  The  curve  resembles  that  of 
traumatic  fever  far  more  than  that  of  typical 
urethral  fever. 

(4)  Catheter  Fever. — Under  this  term, 
Sir  Andrew  Clark  has  drawn  attention  to 
the  way  in  which  urethral  fever  is  frequently 
followed  by  septic  infection.  He  divides 
the  clinical  history  of  these  cases  into  four 
stages — (1)  Reflex  irritation  of  the  nervous 
system  (see  foregoing  remarks)  ;  (2)  dis¬ 
turbance  of  general  metabolism,  especially 
in  the  kidney  ;  (3)  septic  infection  begotten 
autogenetically  or  deuterogenetically — i.e. 
inside  or  outside  the  body  ;  (4)  the  effect 
in  the  vessels  of  the  urinary  tract  upon  the 
metabolic  processes,  produced  by  suddenly 
drawing  off  the  water  from  a  distended 
bladder. 
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In  this  article,  the  relation  of  urethral  j 
fever  to  subsequent  fatal  septic  processes  is  ! 
not  touched  upon,  on  account  of  the  fact 
that  at  the  time  when  pure  urethral  fever  is 
started  by  instrumentation,  the  introduction  1 
of  septic  material,  which  may  or  may  not 
develop  in  two  or  three  days  in  the  bladder, 
is  very  likely  to  happen.  Cases  in  which 
it  does  so  are  referred  to  under  Nephritis  ; 
Pyelonephritis. 

Between  the  varieties  just  described  (ex¬ 
cepting  ‘  catheter  fever  ’)  of  fever  following- 
instrumentation  of  the  lower  urinary  tract, 
there  are  transition  cases  which  bridge  over 
the  intervals  between  the  groups  formed 
out  of  averages,  minute  differences  of  detail 
in  treatment,  constitution  of  the  patient, 
&c.,  obviously  affording  reason  for  the  mul¬ 
tiplication  of  forms. 

Prognosis. — Favourable,  if  secretion  by 
the  kidney  is  found  to  be  undisturbed.  Ex¬ 
tremely  unfavourable,  in  proportion  to  its 
development,  if  the  secretion  of  mine  is 
checked  or  diminished,  with  excessive  blood- 
staining.  More  or  less  unfavourable  if  the 
temperature  is  not  normal  again  in  forty- 
eight  hours,  since  a  continuation  of  the 
pyrexia  will  then  suggest  the  extreme 
probability  of  nephritis  having  been  lit  up. 

Treatment. — The  most  successful  treat¬ 
ment  of  urethral  fever  is  that  which  is  based 
on  the  neurotic  theory.  It  has  been  known 
for  a  long  time  that  quinine  and  morphia, 
administered  prophylactically,  prevent  the 
development  of  fevers  arising  from  many 
causes,  and  among  others  urethral  fever 
especially.  Before,  therefore,  a  patient  is 
operated  upon  for  stricture,  &c.,  he  should 
be  treated  for  two  to  three  days  with 
Quiniae  sulph.  gr.  iij.,  and  Liq.  morph,  iqv. 
every  six  hours.  A  quarter  of  an  hour  before 
the  operation  he  should  be  given  ^  to  ^  gr. 
of  morphia  hypodermically,  and  be  placed 
under  ether  for  the  operation. 

During  the  operation  he  should  be  warm¬ 
ly  clad,  especially  about  the  lower  extremi¬ 
ties,  which  are  to  be  covered  with  drawers, 
socks,  blanket,  &c.  In  the  event  of  a  rigor, 
treatment  indicated  in  the  article  on  that 
symptom  is  to  be  followed. 

Hot  baths  are  of  little  use  except  in 
cases  of  Suppression  of  Urine. 

Victor  Horsley. 

URETHBOPLASTY  :  shaping  of  the 
urethra.  This  term  is  used  to  denote  opera¬ 
tions  for  closing  fistulas  or  openings  in  the 
urethra.  These  operations  may  be  prac¬ 
tised  in  the  perineal  part,  in  the  scrotal, 
or  in  the  penile  part  of  the  urethra. 
They  are  most  frequently  needed  to  close 


gaps  in  the  last  portion,  that  being  the 
common  situation  of  the  destructive  action 
of  sloughing  sores,  or  the  result  of  arrest 
of  development  during  foetal  life.  In  the 
perineum,  when  obstinate  fistulae  remain 
open,  the  tissues  are  nearly  always  greatly 
indurated  and  of  low  vital  power  ;  so  that 
failure  to  get  union  of  the  margins  of  a 
fistula  after  bringing  them  together  is  very 
common,  and  several  attempts  must  often 
be  made  before  success  is  attained. 

In  all  these  operations,  great  attention 
to  detail  and  most  careful  management  are 
requisite.  It  is  absolutely  necessary  that 
no  urine  shall  percolate  over  the  wound 
during  the  healing  process.  To  ensure 
the  preservation  of  the  fresh  wound  from 
defilement  with  urine,  the  patient  should 
be  of  an  age  when  he  may  be  readily 
taught  to  empty  the  bladder  himself  by 
a  catheter,  to  be  introduced  every  time 
urine  is  voided  and  before  every  eva¬ 
cuation  of  the  bowels.  This  plan  of  pre¬ 
venting  access  of  mine  to  the  wound  is 
much  preferable  to  that  of  the  retained 
catheter,  by  the  sides  of  which  the  urine  is 
apt  to  escape,  when  the  instrument  has  been 
worn  for  more  than  two  days.  During  the 
first  twenty-four  horns  the  catheter  may  be 
tied  in,  to  allow  the  patient  to  recover  his 
self-possession  after  the  anaesthetic  and  for 
the  soreness  to  diminish.  But  thenceforth 
the  urine  should  be  drawn  every  four  hours 
by  the  patient  himself.  Should  the  patient 
be  too  young  to  be  trusted  with  the  catheter, 
it  must  be  regularly  drawn  for  him  by  a 
nurse,  trained  beforehand  to  use  the  cathe¬ 
ter  on  the  patient  himself.  While  the  ca¬ 
theter  is  worn,  it  should  be  plugged  or  its 
end  connected  with  a  foot  or  so  of  india- 
rubber  tubing,  so  that  the  urine  may  be  led 
away  from  the  neighbourhood  of  the  wound. 
It  is  also  essential  to  success  that  the  edges 
of  tissue  to  be  united  shall  be  kept  in  close 
apposition  without  strain,  that  the  circu¬ 
lation  of  blood  through  them  may  be  free 
and  continuous.  If  the  circulation  is  hin¬ 
dered,  either  by  dissecting  too  thin  a  flap  of 
skin  and  thus  dividing  the  nutrient  blood¬ 
vessels,  or  by  constricting  them  afterwards 
with  tightly  drawn  sutures,  the  flaps  do  not 
unite,  but  slough  away,  leaving  the  opening 
larger  than  before. 

Before  operating,  the  patient  must  be 
prepared  by  invigorating  his  health  with 
rest,  attention  to  digestion,  stay  at  the  sea¬ 
side  or  in  fresh  country  air,  regular  use 
of  hip-baths,  and  thorough  dilatation  of  a 
stricture  if  there  be  one  in  the  urethra. 
Any  impediment  to  the  outflow  of  the 
mine,  until  the  wound  is  firmly  consolidated, 


Urethroplasty 


725 


would  drive  tlie  urine  against  the  scars  of 
the  united  edges  and  cause  them  to  give 
way.  AVhen  the  patient  is  freed  from  irri¬ 
tation  of  all  kinds,  the  operation  may  be 
undertaken. 

AVhen  the  fistula  is  situated  in  the  pe¬ 
rineum,  before  the  incisions  are  made,  a 
No.  20  or  No.  22  (No.  12  English  scale) 
flexible  catheter  may  be  passed  to  the 
bladder  and  tied  in,  being  plugged  after  the 
urine  has  been  withdrawn.  Then,  the  track 
of  the  fistula  should  be  thoroughly  cleared 
of  the  old  cicatricial  membrane  that  lines 
it  with  a  sharp  scalpel,  and  the  surfaces  be 
brought  into  apposition  as  nearly  as  pos¬ 
sible  along  their  whole  length,  from  the 
urethra  to  the  skin,  by  the  quill  suture  or 
the  button  suture.  The  edges  should  be 
closely  united  by  fine  catgut  or  silk  stitches 
set  near  together.  If  there  be  tension  on 
the  stitches  through  the  induration  of  the 
parts,  the  skin  may  be  loosened  by  incisions 
carried  parallel  with,  but  at  a  distance 
from,  the  line  of  the  closing  edges.  These 
parallel  cuts  ultimately  close  by  granula¬ 
tions.  The  line  of  sutures  may  be  pro¬ 
tected  with  a  coating  of  collodion,  and 
then  dressed  with  iodoform  and  iodoform 
wool. 

In  the  scrotal  portion  incisions  may  be 
more  freely  practised;  the  edges,  besides 
being  thoroughly  pared,  should  be  dissected 
away  in  thick  flaps,  and  their  raw  surfaces 
held  in  apposition  over  the  gap  by  wire  and 
button  or  clamp  sutures,  while  their  edges 
are  closely  joined  with  numerous  fine  su¬ 
tures  of  silk.  The  sealing  with  collodion 
and  the  preliminary  introduction  of  the 
catheter  should  be  practised  in  these  cases 
also. 

In  penile  fistulse  or  congenital  defects  of 
the  urethra,  the  thinness  of  the  tissues  that 
can  be  used  for  closing  the  aperture  requires 
very  delicate  handling  and  careful  adjust¬ 
ment,  lest  the  flaps  that  are  formed  by  dis¬ 
section  be  strained  or  so  injured  that  they 
throw  out  no  reparative  material  at  their 
points  of  junction.  Not  infrequently  only 
part  of  the  gap  is  closed  at  the  first  opera¬ 
tion,  the  remainder  being  united  by  one  or 
more  repetitions  of  the  paring  and  stitching 
process.  Should  this  be  necessary,  suffi¬ 
cient  time— two  or  three  months  at  least — 
should  be  given  between  each  operation  to 
enable  the  parts  already  joined  to  establish 
the  circulation  through  a  plentiful  system 
of  blood-vessels.  If  the  second  operation 
is  undertaken  too  speedily,  the  flaps,  being 
ill-supplied  with  nutrient  vessels,  will  slough 
and  probably  undo  some  of  the  union  al¬ 
ready  obtained. 


Several  operations  have  been  devised 
for  closing  the  gaps,  but  many  of  them  are 
liable  to  the  objection  of  producing  a  trouble¬ 
some  stricture.  In  those  plans  where  the 
raw  surface  of  the  flaps  is  turned  inwards 
at  the  part  to  be  covered,  this  inner  surface 
is  slow  to  heal,  and  does  so  by  granulation, 
cicatrisation,  and  contraction.  The  con¬ 
traction  must  be  kept  open  by  sounds  ;  the 
passage  of  which  excites  irritation  and  ex¬ 
coriation  from  time  to  time.  This  objec¬ 
tion  attaches  to  both  of  Nelaton’s  methods. 
By  one  of  his  plans  the  edges  of  the  aper¬ 
ture  are  first  pared,  and  then,  transverse 
incisions  through  the  skin  having  been 
made  half  an  inch  or  more  distant  from  the 
fistula — one  in  front,  the  other  behind  it — 
the  knife  is  slipped  underneath  the  skin,  to 
separate  it  from  the  subjacent  tissue,  for 
half  an  inch  all  round  the  aperture.  The 
skin  which  is  thus  freed  is  lifted  away  from 
the  penis,  and  the  edges  of  the  fistula  are 
drawn  together  by  a  pin  and  twisted  suture. 
If  the  catheter  be  regularly  employed  and 
all  urine  drawn  through  it,  the  granulations 
growing  from  the  large  under- surface  close 
the  fistula  in  the  urethra,  and  the  gap  in 
the  skin  unites  quickly  if  not  irritated  by 
percolation  of  mine.  The  danger  here  is 
that  the  knife  may  be  carried  too  close  to 
the  surface  of  the  skin,  and  by  dividing  its 
blood-vessels,  cause  it  to  slough  after  the 
operation.  N elaton  was  also  successful  with 
another  plan,  by  which,  after  paring  the 
orifice,  he  dissected  the  skin  freely  around 
it  by  introducing  the  knife  under  the  skin 
through  two  lateral  incisions,  parallel  to 
and  at  some  distance  from  the  raphe  ;  this 
done,  he  stitched  up  the  orifice  of  the  fistula 
in  the  area  of  skin  separated  from  the  cel¬ 
lular  tissue,  and  passed  a  slip  of  india- 
rubber  underneath  it,  to  protect  the  joined 
edges  from  urine  during  their  granulation, 
the  urethral  fistula  being  closed  in  the 
same  way  as  in  the  first  method. 

The  orifice  which  terminates  the  urethra 
before  the  operation  is  often  extremely 
narrow ;  and  before  closing  the  gap,  care 
must  be  taken  to  pare  away  the  edges  freely, 
to  ensure  a  sufficiently  wide  passage  at  this 
point  afterwards. 

Legros  Clark  and  others  have  devised, 
and  used  with  success,  methods  by  which 
flaps  of  skin  dissected  from  the  penis  around 
the  aperture  have  been  securely  adjusted 
over  it,  and  union  obtained.  AVhen  the 
orifice  is  small,  all  these  plans  are  success¬ 
ful,  but  when  a  large  gap  is  to  be  covered, 
as  in  cases  of  hypospadias,  they  usually 
fail.  Success  has  often  followed  the  first  at¬ 
tempt,  if  the  precaution  is  taken  to  make  a 
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perineal  aperture  in  the  urethra  behind  the 
fistula,  through  which  the  urine  may  be 
drained  from  the  bladder  until  the  plastic 
operations  have  thoroughly  closed  the  fis¬ 
tula  m  front.  When  this  repair  is  complete, 
the  urine  may  be  withdrawn  through  the 
natural  channel,  and  the  perineal  outlet 
closes  spontaneously. 

In  cases  where  the  urethra  is  open 
quite  or  nearly  to  the  peno-scrotal  angle, 
the  method  devised  by  Anger  of  Paris  has 
been  successfully  employed  by  the  writer. 
In  these  cases,  there  is  the  additional  com¬ 
plication  of  curvature  of  the  penis  during 
erection.  Fibrous  bands,  placed  across  the 
corpus  spongiosum  near  the  urethra,  pre¬ 
vent  proper  dilatation  of  the  erectile  tissue, 
so  that  the  glans  is  bent  during  erection  to¬ 
wards  the  scrotum  instead  of  being  directed 
upwards.  In  attempting  a  cure  of  such  a 
case,  it  is  necessary  first  to  divide  the 

7  t/ 

fibrous  bands  which  draw  down  the  glans 
during  erection,  and  when  the  wound 
thus  made  has  healed,  to  proceed  to  the 
jirolongation  of  the  defective  urethra.  If 
the  organ  be  examined,  a  furrow  will  be 
traced  along  the  mesial  line  from  the  actual 
termination  of  the  urethra  to  the  apex  of 
the  glans.  This  is  the  roof  of  the  urethra, 
in  which,  at  the  proper  situation,  the  furrow 
is  deepened  to  form  the  fossa  navicularis. 
On  each  side  of  this  furrow  the  loose  skin 
of  the  penis  is  raised  into  a  narrow  ridge — 
each  ridge  being  half  of  the  raphe  of  the 
perfect  organ.  Anger,  in  order  to  provide 
a  suitable  surface  for  the  continuation  of 
the  urethra,  and  also  to  prevent  the  for¬ 
mation  of  a  cicatricial  stricture,  so  cut 
his  flaps  that  one  was  turned  inwards, 
with  its  epidermic  surface  towards  the 
urethra,  its  raw  surface  having  been  turned 
outwards.  This  raw  surface  was  again 
covered  by  a  second  flap  brought  over  it 
from  the  other  side,  and  attached  closely  , 
to  it  by  rows  of  stitches  applied  on  each 
side  of  the  urethra,  as  will  be  presently 
described.  By  this  contrivance  a  surface 
of  skin,  not  raw  tissue,  was  turned  towards 
the  urethra,  and  a  large  raw  surface  ex¬ 
posed  and  applied  to  a  similar  raw  surface, 
to  which  it  united  by  granulation.  Great 
security  against  failure  of  union  was  thus 
obtained,  and  an  epithelial  lining  provided 
for  the  urethra. 

In  carrying  out  this  method,  the  penis  is 
steadied  on  a  large  sound,  No.  25  or  26,  after 
the  margins  of  the  urethral  orifice  in  front 
of  the  scrotum  have  been  pared  freely.  One 
incision  is  made  across  the  penis  through 
the  skin  opposite  to  the  glans  penis,  and, 
parallel  to  it,  another  three-quarters  of  an 


inch  behind  the  orifice  of  the  urethra. 
Between  these  transverse  cuts  two  flaps  are 
formed :  one  by  an  incision  carried  along 
the  penis  close  to  the  raphe  at  the  side  of  the 
furrow,  and  dissected  outwards  for  half  or 
two-thirds  of  an  inch.  This  will  form  the 
outer  flap  when  in  position.  Next,  a  parallel 
longitudinal  cut  is  carried  along  the  penis 
between  the  transverse  ones,  but  two-thirds 
of  an  inch  away  from  the  mesial  line.  A 
flap  is  then  formed  by  dissecting  up  the 
skin  towards  the  raphe.  When  this  flap  is 
formed,  it  is  tinned  over  the  sound,  so  that 
its  epidermic  surface  lies  against  the  metal. 
Its  corners  are  then  fixed  by  two  points  of 
fine  catgut  or  silk  suture  to  the  raw  surface 
of  the  penis,  at  each  end  of  the  root  of  the 
covering  flap  first  formed.  The  two  flaps 
are  compared  and,  if  needful,  trimmed  to  fit 
nicely,  especially  at  the  posterior  end,  where 
they  overlie  the  urethral  orifice.  The  upper 
flap  being  then  held  back,  a  close  row  of 
fine  silver  wire  sutures  is  carried  through 
the  free  edge  of  the  inner  flap  and  the  cel¬ 
lular  tissue  of  the  penis  close  to  the  root 
of  the  upper  or  covering  flap,  so  as  to 
attach  the  inner  flap  closely  in  its  place, 
the  ends  of  the  wire  being  led  out  through 
the  upper  flap  at  its  root  and  left  loose. 
The  upper  flap  is  then  applied  to  the  inner 
one,  and  the  wires  tightened  by  running 
over  them  split  shot  or  short  lengths  of  lead¬ 
tubing,  which  can  be  pinched  round  the 
wires.  The  ends  of  the  flaps  are  carefully 
stitched  to  the  scrotum  behind  the  margins 
of  the  orifice,  and  also  at  the  end  near  the 
glans  at  each  side  of  the  sound. 

Finally,  the  free  edge  of  the  upper 
flap  is  fixed  in  place  by  some  points  of 
interrupted  suture  along  its  free  border. 
This  done,  the  edges  are  freely  painted 
with  collodion;  the  sound  is  withdrawn 
and  replaced  by  a  flexible  catheter,  which  is 
worn  for  the  first  twenty-four  hours,  after 
which  time  it  should  be  taken  out  and  the 
urine  drawn  off  at  regular  short  intervals 
during  granulation.  The  parts  must  be 
kept  well  covered  with  iodoform  and  wetted 
with  cold  boracic  acid  lotion,  to  prevent 
erection  during  sleep.  Erection  may  also 
be  hindered  by  large  doses  of  bromide  or  of 
bromide  and  chloral  hydrate.  The  bowels 
must  be  kept  quiet  by  opium,  and  the 
patient  remain  as  still  as  possible  in  bed. 
At  the  end  of  the  fourth  or  fifth  day  the 
sutures  should  be  examined,  and  any  that 
are  cutting  their  way  out  removed  at  once, 
their  punctures  being  drawn  well  together 
by  collodion.  In  the  course  of  seven  or 
nine  days  the  remainder  of  the  sutures  are 
removed,  and  at  the  end  of  a  fortnight  the 
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patient  is  able  to  sit  up  in  bed  and  gradually 
resume  his  active  habits.  The  catheter 
should  be  used  for  emptying  the  bladder  for 
three  or  four  weeks.  See  Hypospadias. 

Berkeley  Hill. 

URETHROTOMY.  —  (Cutting  the 
strictured  part  of  the  Urethra.)  —  The 
cases  of  stricture  for  which  urethrotomy  is 
most  suitable  are  the  following  :  strictures 
of  the  meatus  urinarius  ;  strictures  of  the 
penile  portion  of  the  urethra  in  front  of 
the  peno-scrotal  angle,  particularly  narrow 
bands  or  ‘  bridle  ’  strictures ;  strictures  of 
the  bulbous  portion  when  composed  of 
thick  masses  of  fibrous  tissue ;  and  stric¬ 
tures  of  ordinary  density,  if  dilatation  by  the 
passage  of  bougies  or  sounds  excite  irritation 
and  febrile  reaction  in  the  patient. 

In  persons  who  suffer  from  rigors  after 
a  sound  or  bougie  has  been  passed,  com¬ 
plete  division  under  anaesthetics  commonly 
causes  no  rise  of  temperature  and  quells 
the  irritation  at  once,  if  the  precautions 
to  be  afterwards  described  are  taken. 
Strictures  which  contract  rapidly  when 
enlarged  by  gradual  dilatation  are  best 
treated  by  cutting ;  so  also  are  strictures 
complicated  with  urinary  fistulae.  Again, 
in  young  persons  whose  disease  has  not 
existed  long  enough  to  alter  the  condi¬ 
tion  of  the  kidneys,  cutting  is  admissible 
for  a  stricture  that  should  be  simply  dilated 
in  an  elderly  man  whose  kidneys  have  un¬ 
dergone  considerable  degeneration.  The 
young  man  desires  to  lead  a  more  active 
life  than  he  whose  kidneys  have  been 
seriously  diminished  in  excretive  power 
can  possibly  do.  Again,  urethrotomy 
affords  a  longer  interval  of  freedom  from 
contraction  than  does  any  other  plan  of 
widening  a  stricture ;  and  if  the  after¬ 
management  of  the  stricture  be  regularly 
carried  out — a  necessity  in  all  cases,  what¬ 
ever  be  the  plan  of  treating  the  stricture 
— the  patient  may  enjoy  many  years  of 
freedom  from  disturbance  of  the  urinary 
organs. 

The  patients  for  whom  urethrotomy  is 
not  necessary  or  not  suitable,  are  those 
whose  contractions,  being  of  only  short  du¬ 
ration,  are  formed  by  areas  of  inflammatory 
congestion  rather  than  by  development  of 
fibrous  tissue ;  such  contractions  are  usually 
dispersed  by  gradual  dilatation.  Strictures 
also  do  not  need  urethrotomy  which  give 
way  readily  under  gradual  dilatation  and 
do  not  contract  again  during  the  process, 
nor  return  rapidly  after  a  sufficient  width 
has  been  restored  to  the  urethra.  The  result 
in  such  case  is  satisfactory,  and  obtained 


with  less  inconvenience  by  interrupted  dila¬ 
tation  than  by  cutting. 

Several  methods  are  followed  for  treat¬ 
ing  strictures  by  cutting.  They  may  be 
arranged  in  two  groups — those  which  at¬ 
tack  the  stricture  from  within  the  urethra — • 
internal  urethrotomy ;  those  which  attack 
it  from  the  surface  of  the  body — external 
urethrotomy . 

Internal  Urethrotomy  may  be  per¬ 
formed  by  instruments  which  cut  the  stric¬ 
ture  as  the  knife  advances  along  a  guide  to¬ 
wards  the  bladder,  from  before  backwards  ; 
or,  by  one  where  the  knife,  protected  by  a 
shield,  is  first  carried  through  the  stricture, 
and  then  exposes  its  sharp  edge  to  the  stric¬ 
ture  as  the  instrument  is  withdrawn  from 
behind  forwards.  By  cutting  from  before 
backwards  narrower  strictures  can  be  di¬ 
vided  than  by  the  second  method,  where  the 
instrument  most  generally  employed  for  this 
purpose — Civiale’s — cannot  be  used  until 
the  stricture  is  widened  sufficiently  to  allow 
the  knife  and  its  shield  to  pass.  The  requi¬ 
sites  of  a  urethrotome  for  cutting  from 
before  backwards  are — (1)  a  guide  through 
the  stricture  to  the  bladder,  (2)  a  sharp 
edge,  which,  passed  along  the  urethra  under 
a  shield,  can  be  protruded  by  the  operator 
at  any  part  and  as  deeply  as  he  desires  to 
cut ;  (3)  means  for  steadying  and  tightening 
the  fibres  to  be  divided  before  the  knife  is 
passed  across  them.  The  last  requirement 
is  an  essential  condition  of  a  good  urethro¬ 
tome,  in  consequence  of  the  toughness  of 
the  fibres  themselves  and  the  mobility  of 
the  parts  in  which  they  are  formed  ;  con¬ 
ditions  that  render  proper  division  of  them 
extremely  difficult  unless  the  part  to  be  cut 
is  kept  taut  while  the  sharp  edge  is  carried 
across  it.  The  edge  of  the  knife  also  cannot 
be  too  sharp  to  divide  the  dense  tissue  of 
a  stricture. 

In  the  experience  of  the  writer,  Maison- 
neuve’s  urethrotome,  as  improved  by  Tee- 
van,  meets  these  requirements  tolerably 
well.  In  the  Maisonneuve-Teevan  ureth¬ 
rotome,  the  guide  consists  of  a  fine,  hol¬ 
low  staff,  which  can  be  passed  through  very 
narrow  strictures  by  means  of  a  filiform 
guide-bougie,  to  the  end  of  which  it  can  be 
screwed  after  the  bougie  has  reached  the 
bladder.  Along  the  hollow  staff  a  stylet  is 
run,  carrying  in  front  of  it  a  triangular 
shield,  which,  fine  at  the  apex,  widens  gra¬ 
dually  to  three-quarters  of  an  inch  at  the 
base.  This  inclined  edge  is  pushed  to  the 
stricture  at  the  upper  surface  of  the  urethra, 
tightening  and  steadying  it  before  the 
triangular  knife,  which  can  be  protruded 
beyond  the  shield,  attacks  the  unyielding 
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fibres.  When  the  opposing  fibres  are  suffi¬ 
ciently  divided,  the  shield  travels  onward 
to  the  bladder  ;  and,  in  withdrawal,  its  wide 
base  catches  against  any  insufficiently  di¬ 
vided  fibres  against  which  the  knife’s  sharp 
base  can  be  brought,  and  thereby  ensures 
their  thorough  section. 

Another  urethrotome  that  complies  with 
these  requirements  is  the  ‘  Wedge-Dilator  ’ 
of  the  writer.  It  is  composed  of  the  follow¬ 
ing  parts : — First,  a  narrow  split  sound, 
calibre  of  No.  8  of  the  millimetrical  scale 
(No.  2  English),  that  can  be  guided  through 
narrow  tortuous  strictures  by  being  attached 
to  a  filiform  guide-bougie,  previously  passed 
to  the  bladder.  Second,  a  wedge  that  runs 
in  dovetail  grooves  between  the  halves  of 
the  split  sound.  In  this  wedge  is  concealed 
a  knife  that  can  be  protruded  between  the 
halves  of  the  split  sound,  when  the  stricture- 
tissue  prevents  their  separation  sufficiently 
to  allow  the  wedge  to  pass  on.  The  wedge, 
pushed  up  to  the  situation  of  the  stricture, 
in  separating  the  halves  of  the  split  sound 
tightens  and  steadies  the  stricture  tho¬ 
roughly,,  while  the  knife  divides  it  to  the 
width  required  by  the  wedge  to  pass  along. 
If  a  wedge  be  chosen  that  will  expand  the 
urethra  to  its  full  natural  capacity,  the  cut 
made  by  the  knife  divides  the  stricture  to 
that  extent,  but  does  not  pass  beyond  the 
stricture  into  the  vascular  erectile  tissue 
external  to  it.  The  knife  can  be  applied 
either  to  the  upper  or  under  surface  of  the 
stricture  as  may  be  preferred. 

Instruments  which  cut  from  behind  for¬ 
wards — i.e.  after  the  knife  in  its  shield 
has  passed  behind  the  stricture — steady  the 
fibres  to  be  cut  by  pulling  forwards  the 
parts  which  attach  the  urethra  to  the  pelvis, 
as  the  bulbous  end  of  the  urethrotome  is 
drawn  out.  The  stricture  is  pulled  on  by  the 
instrument  until  the  cut  gives  free  passage 
to  the  bulbous  shield  and  knife,  separated 
from  each  other.  But  reliance  cannot  be 
placed  on  the  simple  straining  of  these  at¬ 
tachments  to  ensure  perfect  division  of  the 
stricture -tissue.  A  Civiale’s,  or  any  other 
urethrotome  which  cuts  from  behind  for¬ 
wards,  is  very  apt  to  wriggle  its  way  through 
a  stricture  without  properly  severing  its 
fibres  ;  and,  to  meet  this  difficulty,  the  knife 
is  often  carried  more  deeply  than  is  other¬ 
wise  necessary.  There  is  another  objection 
of  greater  importance  to  the  method  of 
cutting  from  behind  forward.  It  is  this  :  if 
an  incision  be  made  through  a  thin  layer 
of  fibrous  stricture-tissue  into  the  erectile 
tissue,  in  the  belief  that  a  tight  stricture 
with  a  thick  layer  of  fibrous  tissue  exists, 
there  is  greater  danger  of  free  haemorrhage, 


and  of  septic  absorption  through  the 
vascular  tissue  thus  laid  open.  This  risk 
is  less  when  cutting  from  before  back¬ 
wards,  and  the  writer  prefers  to  begin  at 
the  meatus  urinarius  and  divide  only  such 
obstructions  as  prevent  the  progress  of  the 
wedge-dilator  in  its  advance  towards  the 
bladder,  thus  avoiding  the  risk  of  cutting 
into  the  erectile  tissue. 

Most  of  the  instruments  used  for  cut¬ 
ting  from  behind  forwards  consist  of  a 
straight  or  slightly  curved  staff,  terminated 
by  a  bulb  or  ‘  swell.’  This  swell  is  the 
shield  containing  the  knife.  By  means 
of  a  contrivance  at  the  handle,  the  dis¬ 
tance  to  which  the  cutting  edge  is  thrown 
forwards  from  the  shield  can  be  regu¬ 
lated.  The  operator  first  passes  the  ureth¬ 
rotome  through  the  stricture,  then  draw¬ 
ing  the  instrument  outwards,  exposes  the 
knife  at  the  posterior  limit  of  the  stric¬ 
ture,  and  with  a  slightly  sawing  motion 
cuts  his  way  along  the  stricture.  In  doing 
this,  he  places  the  forefinger  of  his  other 
hand  against  the  skin  lying  over  the  stric¬ 
ture,  and  judges  of  the  completeness  of  the 
division  partly  by  the  cessation  of  resistance 
to  the  progress  of  the  knife,  and  also  by  the 
sensation  which  the  near  approach  of  the 
knife  to  the  finger  gives  him.  The  success 
of  the  operation  and  the  avoidance  of  dan¬ 
gerous  complications  depend  greatly  on  the 
precision  with  which  the  fibrous  tissue  is 
divided  and  the  normal  vascular  or  erectile 
tissue  outside  it  is  untouched.  Hence,  by 
whatever  method  the  cut  be  made,  the 
operation  is  one  requiring  great  nicety  of 
manipulation  and  caution  on  the  part  of 
the  operator. 

Certain  complications  may  follow  in¬ 
ternal  urethrotomy  if  incision  be  carried 
beyond  the  fibrous  tissue.  Among  them  are 
perineal  abscess,  extravasation  of  urine, 
copious  haemorrhage,  orchitis,  acute  sup¬ 
purative  nephritis,  and  septicaemia.  But  if 
the  operation  is  confined  to  cases  suitable  for 
this  method  of  treatment,  and  the  necessary 
precautions  are  taken,  the  occurrence  of 
dangerous  complications  is  very  rare.  Be¬ 
fore  the  patient  is  subjected  to  urethro¬ 
tomy,  his  general  condition  must  be  free 
from  febrile  disturbance.  The  kidneys  must 
be  working  properly ;  this  is  shown  by 
the  urine  being  acid,  not  much  loaded 
with  mucus,  free  from  albumen  or  almost 
so,  and  containing  urea  in  the  proportion 
of  not  less  than  two  and  a  half  or  two 
per  cent.  The  urethra  must  not  discharge 
pus  ;  any  urethritis  that  may  be  present 
must  be  cured  before  the  operation  is  per¬ 
formed. 
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To  ensure  favourable  results,  the  after- 
treatment  is  also  of  great  importance.  The 
writer’s  present  custom,  which  he  has  fol¬ 
lowed  for  several  years,  is,  after  incising  the 
strictures,  to  test  the  width  of  the  canal  by 
passing  a  wedge  of  the  size  of  No.  27  of  the 
millimetrical  scale  after  the  knife,  and  then 
to  withdraw,  by  a  No.  24  silver  catheter, 
any  urine  that  may  be  in  the  bladder.  No 
catheter  is  tied  in  the  urethra,  and  the 
patient  is  ordered  to  refrain  from  micturi¬ 
tion  for  seven  or  eight  hours,  or  as  long  as 
the  call  is  not  urgent.  The  secretion  of 
urine  for  some  hours  after  the  operation  is 
small  because,  to  prevent  vomiting  from 
the  anaesthetic,  the  patient  has  fasted  for 
five  hours  before  the  operation,  and  after  it 
takes  only  a  few  spoonfuls  of  ice  or  iced 
milk  for  a  like  period.  In  six  or  eight 
hours  the  wound  is  protected  by  firm  clot 
and  plastic  fibrin.  When  the  bladder  must 
be  emptied,  the  patient  is  put  into  a  hot  hip¬ 
bath,  and  passes  urine  while  in  the  bath. 
The  urine  is  thus  voided  without  spasm  of 
the  perineal  muscles  ;  and  the  incision,  pro¬ 
tected  by  clot  and  fibrin,  is  not  torn  open 
and  exposed  to  the  stream  of  urine.  If  the 
urine  flow  off  without  disturbing  the  pro¬ 
tecting  clot,  very  little  if  any  pain  is  felt 
during  micturition  and  no  reaction  ensues. 
If  pain  has  been  felt,  it  is  well  to  repeat 
the  hot  bath  at  the  second  act  of  micturi¬ 
tion. 

The  nurse  should  be  directed  to  take 
the  temperature  of  the  patient  before  he 
passes  urine,  and  at  half  an  hour  and  an  hour 
afterwards.  In  the  cases  of  reaction  after 
micturition,  the  thermometer  will  show 
a  slight  rise  before  the  patient  feels  any 
malaise,  chill,  or  shiver.  Immediately 
a  rise  is  detected,  a  soothing  draught  or 
antipyretic  should  be  given,  such  as  twenty 
minims  of  tincture  of  opium  in  an  ounce 
of  brandy  and  a  little  hot  water,  into  which 
five  or  eight  grains  of  quinine  are  put.  The 
temperature  must  be  carefully  noted  every 
two  hours,  and  an  important  elevation  com¬ 
bated  by  repetitions  of  the  quinine  at  in¬ 
tervals  of  three  hours.  But,  if  precautions 
are  taken  to  prepare  the  patient  for  opera¬ 
tion  and  to  avoid  strain  of  the  urethra  in 
micturition  during  the  first  twenty-four 
hours,  reaction  seldom  occurs,  and  the  tem¬ 
perature  keeps  below  99°  F.  throughout. 

It  is  indispensable  that  the  patient  lie 
in  bed  continuously  for  at  least  ten  days, 
and  keep  his  room  for  fourteen  days. 
He  must  not  even  get  up  to  the  night- 
stool  for  the  first  three  days  after  the 
operation.  To  conform  to  this  condition 
the  more  easily,  the  bowels  should  be 


well  cleared  before  the  operation  and  the 
patient  lightly  fed  afterwards,  that  the 
bowels  may  not  need  to  be  cleared  for  three 
or  four  days.  At  the  end  of  this  time  a 
dose  of  castor-oil  or  blue  pill  and  draught 
of  sulphate  of  magnesia  may  be  taken,  to 
ensure  defecation  taking  place  promptly 
and  without  straining.  On  the  eighth  or 
ninth  day  a  bougie,  No.  24  or  25,  should  be 
slowly  and  gently  passed  through  the  stric¬ 
ture,  no  instrument  having  been  introduced 
after  the  operation  until  then.  This  period 
of  rest  to  the  incision  is  of  the  highest  im¬ 
portance  to  avoid  pain,  bleeding,  and  sup¬ 
puration  of  the  wound.  If  the  wound  heal 
by  suppuration,  the  after-contraction  is 
always  much  more  speedy  than  when  it 
heals  by  simple  union.  On  the  tenth  or 
eleventh  day,  the  patient  may  be  taught  to 
pass  the  bougie  himself  by  letting  him  push 
it  slowly  and  gently  to  the  bladder.  A  re¬ 
petition  of  this  lesson  on  the  thirteenth  day 
usually  suffices,  and  the  patient  is  allowed 
to  get  about  at  the  end  of  the  fortnight. 
If  pain  and  soreness  attend  the  passage 
of  the  bougie,  the  temperature  must  be 
carefully  watched,  as  was  done  after  the 
operation.  On  the  approach  of  pyrexia,  warm 
baths,  fomentations,  &c.,  must  be  employed 
to  allay  local  irritation,  while  the  febrifuge 
draught  is  again  prescribed.  Before  leav¬ 
ing  the  surgeon’s  care,  the  patient  must  be 
impressed  with  the  necessity  for  regularly 
passing  the  bougie  at  intervals  increasing 
in  length  from  twice  weekly  to  once  in 
three  months  or  once  in  six  or  twelve 
months,  according  to  the  rapidity  with 
which  signs  of  shrinkage  come  on. 

Dangerous  Complications.  ■ — -  Copious 
liEemorrhage  is  most  frequent  immediately 
after  the  incision,  if  the  knife  have  cut  more 
than  the  stricture  itself ;  but  it  may  occur 
at  the  end  of  a  week  after  iijcision,  even 
before  a  bougie  has  been  passed.  In  such 
cases  the  knife  has  been  carried  too  deeply, 
and  the  erectile  tissue  has  been  wounded. 
It  is  rarely  dangerous,  and  is  controlled  by 
passing  through  the  stricture  a  lithotomy 
tube  or  one  made  of  hard  rubber,  around 
which  the  urethra  can  be  compressed,  and 
the  bleeding  vessels  closed  till  a  coagulum 
is  formed,  when  the  compressing  apparatus 
may  be  removed.  When  the  bleeding  point 
is  at  the  bulbous  j)ortion  of  the  canal,  a 
crutch,  invented  by  Otis  of  New  York,  can 
be  fastened  to  the  knees  and  ankles,  and 
made  to  press  strongly  on  the  perineum. 
Renal  congestion,  denoted  by  rigors,  dimin¬ 
ished  secretion  of  urine,  &c.,  may  follow  the 
incision  itself,  or  may  occur  if  a  bougie  be 
incautiously  thrust  through  the  granulating 
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area  of  the  wound.  The  most  common 
consequence  of  too  hasty  a  use  of  the  bougie 
is  epididymitis.  Nephritis  and  septicaemia 
are  treated  in  the  manner  appropriate  to 
these  affections  when  arising  from  other 
causes.  Perineal  abscess  and  extravasation 
of  urine  require  early  drainage  and  great 
cleanliness  in  dressing.  It  must  be  again 
repeated  that,  when  sufficient  care  has  been 
taken  in  the  preparation  of  the  patient  and 
in  the  performance  of  the  operation,  these 
complications  do  not  occur. 

For  widening  very  narrow,  tortuous 
strictures,  along  which  a  bougie  or  catheter 
can  be  passed  only  part  of  the  way,  or  when 
the  presence  of  a  narrow  anterior  stricture 
hampers  the  surgeon  in  the  treatment  of  a 
second  deeply  placed  one,  Lund  of  Man¬ 
chester  has  invented  a  useful  instrument. 
A  grooved  and  very  narrow  director  projects 
for  two  and  a  half  inches  beyond  a  cylinder  of 
the  size  of  No.  20  of  the  millimetrical  scale. 
This  director  is  passed  as  far  as  it  will  go 
through  the  stricture,  and  then  a  stylet, 
carrying  a  little  knife  that  projects  one- 
twentieth  of  an  inch  above  the  director,  is 
thrust  forwards  from  the  cylinder  by  a 
thumb-spring  in  the  handle.  This  cuts  the 
anterior  stricture  sufficiently  to  allow  an 
instrument  to  traverse  it  and  approach  the 
deeper  one  with  freedom.  This  plan  is 
occasionally  a  useful  resource  ;  but  it  needs 
great  care  and  nicety  in  execution,  that  the 
instrument  may  not  enter  a  false  passage, 
and  incise  that  instead  of  the  urethra. 

When  the  stricture  is  very  dense  and  of 
long  standing,  the  bladder  is  sometimes  so 
affected  with  chronic  cystitis  that  nothing 
except  the  restoration  of  free  evacuation 
will  cure  it.  But  the  trickling  of  pus,  often 
of  ammoniacal  urine  also,  over  the  fresh 
wound  of  the  incision  excites  irritation  and 
suppuration  therein,  with  unfortunate  effect 
on  the  stricture.  A  procedure  revived  by 
Reginald  Harrison  of  Liverpool  is  very 
useful  in  these  cases — drainage  of  the 
bladder  through  a  perineal  opening  into  the 
urethra  behind  the  stricture — so  that  no 
urine,  pus,  or  mucus  shall  pass  over  the 
stricture -incision  until  it  has  had  time  to 
heal. 

External  Urethrotomy,  dividing  the 
stricture  from  without,  is  practised  upon 
a  guide  passed  through  the  stricture  to 
the  bladder — Syme’s  operation.  When  it 
is  not  possible  to  pass  a  staff  to  the  bladder, 
the  stricture  may  be  reached  by  opening 
the  urethra  in  front  of  it,  laying  bare  its 
mouth  and  passing  fine  directors  through  it, 
on  which  the  knife  which  divides  the  fibrous 
tissue  can  be  guided  along  the  urethra — 


Wheelhouse’s  operation.  Lastly,  it  may  be 
dealt  with  by  opening  the  urethra  behind 
the  stricture — Guthrie’s  perineal  section — 
and  cutting  forwards  through  the  stricture 
to  a  sound  passed  down  to  its  anterior  end. 

The  cases  for  which  external  division  is 
appropriate  are  those  in  which  the  peri¬ 
neum  is  thickened  and  hardened  by  in¬ 
flammation  or  cicatrices,  and  the  urine 
escapes,  wholly  or  in  part,  from  the  dilated 
urethra  behind  the  stricture  through  one 
or  more  fistulse.  The  very  rare  cases,  also, 
in  which  repeated  patient  trials  fail  to  in¬ 
troduce  an  instrument  along  the  urethra  to 
the  bladder,  must  be  treated  by  a  perineal 
opening. 

Syme's  operation ;  or  that  in  which  a 
grooved  staff  can  be  passed  through  the  stric¬ 
ture  to  the  bladder.  The  staff  used  in  these 
cases  has  at  the  last  three  inches — the  curved 
part — the  calibre  of  No.  8  of  the  millimetrical 
scale  (No.  2  English).  This  part  is  grooved 
on  the  convexity  ;  beyond  the  grooved  part 
to  the  handle,  the  staff  enlarges  by  an 
abrupt  shoulder  to  No.  18  or  20  (No.  10  to 
12  English),  and  the  groove  is  prolonged 
by  a  notch  through  the  shoulder,  but  no 
farther.  This  staff  is  passed  into  the 
bladder,  and  the  patient  is  put  in  the  litho¬ 
tomy  position.  The  surgeon  sits  down  oppo¬ 
site  the  perineum,  and,  with  the  left  fore¬ 
finger  inserted  into  the  rectum,  feels  for  the 
curve  of  the  staff  in  the  perineum,  and  also 
that  its  position  in  the  urethra  is  correct. 
An  assistant  holds  the  staff  steadily,  push¬ 
ing  its  convexity  downwards  towards  the 
surface,  that  it  may  be  the  more  easily  met 
by  the  knife.  The  surgeon  then  introduces 
the  point  of  a  scalpel,  the  cutting  edge  being 
held  forwards,  through  the  skin  and  fat  at 
a  point  one  inch  in  front  of  the  anus  and 
exactly  in  the  mesial  line  of  the  body.  The 
left  forefinger  then  explores  the  incision  for 
the  staff ;  if  felt,  the  finger  is  held  steadily 
against  the  staff  while  the  scalpel  is  slid 
along  the  nail  till  its  point  penetrates  the 
urethra,  which  is  usually  not  indurated  at 
this  part,  and  rests  against  the  staff  in  its 
groove,  the  edge  of  the  knife  being  for¬ 
wards  as  before.  The  knife,  steadied  by 
the  left  forefinger  behind  it,  is  then  carried 
forwards,  the  point  scraping  along  the  groove 
of  the  staff  until  the  shoulder  of  the  staff 
is  reached.  The  whole  of  the  indurated 
tissue  of  the  stricture  being  cut,  the  knife  is 
laid  down  and  a  small  gorget  with  a  narrow 
tapering  point,  fine  enough  to  run  in  the 
groove  of  the  staff,  is  passed  through  the 
wound  to  the  bladder.  When  this  is  reached 
by  the  gorget,  the  staff  is  withdrawn  and  a 
flexible  or  celluloid  catheter,  No.  20  or  22 
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(No.  12  English),  is  passed  along  the  urethra 
from  the  meatus,  and,  guided  by  the  gorget, 
traverses  the  incised  part  of  the  urethra, 
and  easily  reaches  the  bladder.  The  gorget 
is  removed,  the  catheter  secured,  and  the 
bladder  emptied.  The  catheter  is  worn 
three  days,  then  withdrawn,  and  a  No.  24  or 
25  steel  sound  is  passed  every  third  or  fourth 
day  until  the  perineal  cut  has  closed.  Fis¬ 
tula1,  if  tortuous  or  containing  collections  of 
pus,  must  be  incised,  that  the  matter  col¬ 
lected  in  them  may  drain  off  freely.  Usually, 
when  urine  is  no  longer  forced  into  them 
by  the  efforts  of  the  patient  to  empty  the 
bladder,  fistulae  close  up  readily. 

It  is  necessary  that  the  patient  be  aided 
in  his  recovery  by  rest  in  bed,  good  food, 
sea  air,  &c.,  as  the  bodily  condition  is  often 
much  exhausted  by  irritation  of  the  stricture 
and  the  abscesses  which  formed  before  the 
operation  was  performed. 

A  stricture  divided  externally  will,  if 
neglected,  shrink  again  as  certainly  as  it 
does  after  any  other  method  of  treatment. 
Hence  the  patient  must  be  trained  to  use  a 
maintaining  bougie  regularly  after  he  is 
dismissed  from  the  surgeon’s  care. 

External  urethrotomy  by  opening  the 
urethra  in  front  of  the  stricture,  now  gene¬ 
rally  practised  by  Wheelhouse' s  method ,  is 
a  very  valuable  one  in  the  rare  cases  when, 
though  mine  escapes  along  the  urethra,  no 
instrument  can  be  passed  through  the  stric¬ 
ture.  The  patient  is  put  into  the  lithotomy 
position ;  a  straight  staff,  grooved  on  one  side, 
with  its  beak  tinned  up  as  a  blunt  hook  at 
the  other  side,  is  passed  along  the  urethra 
to  the  stricture,  and  held  steadily  with  the 
groove  directed  towards  the  surface.  The 
operator  feels  for  the  tip  of  the  staff,  and, 
making  in  the  mesial  line  an  incision  an 
inch  long  through  the  integuments,  exposes 
the  tip  of  the  staff  at  the  bottom  or  pos¬ 
terior  end  of  this  incision.  He  then  com¬ 
pletes  the  division  of  the  urethra  for  the 
length  of  the  incision,  by  running  his  knife 
along  the  staff.  The  sides  of  the  incision 
are  seized  with  hooked  forcepis  and  held 
asunder  by  assistants,  and  the  staff  is  turned 
round,  that  its  hook  may  catch  in  the  upper 
end  of  the  incision.  The  interior  of  the 
urethra  is  carefully  sponged  and  the  mouth 
of  the  stricture  sought  for.  It  is  usually 
discovered  easily,  and  a  fine  probe-pointed 
director  may  be  carried  through  the  stric¬ 
ture  to  the  bladder.  On  this  director  the 
stricture  may  be  cut  towards  the  bladder 
with  a  long  narrow  knife  or  tenotome. 
"When  the  passage  has  been  thus  widened, 
a  small  tapering  gorget,  of  which  the  beak 
fits  into  the  groove  of  the  director,  is  carried 


to  the  bladder.  The  director  is  withdrawn, 
the  hooked  staff  and  forceps  are  removed, 
and  a  flexible  catheter,  piassed  along  the 
urethra,  is  guided  to  the  bladder  by  the 
gorget  and  fixed  in  place.  The  remain¬ 
ing  treatment  is  that  employed  in  Syme’s 
method. 

Perineal  Section  of  the  membranous 
portion  of  the  urethra  must  be  done  when 
no  guide  can  be  carried  to  the  bladder.  By 
this  operation  access  is  obtained  through  a 
cellular  interval  between  the  last  portion  of 
the  rectum  and  the  bulb  of  the  urethra. 
Here,  in  the  mesial  line  of  the  body,  no 
important  structures  intervene  between  the 
urethra  and  the  surface.  The  piatient  is 
directed  to  hold  his  urine,  if  possible,  for 
some  hours  before  the  operation,  that  the 
bladder  may  be  charged  and  its  neck  and 
the  distended  membranous  portion  of  the 
urethra  found  more  easily  at  the  time  of 
operation.  The  surgeon  has  at  hand  a 
bistoury,  probes,  probe-pointed  directors, 
artery-forceps,  sharp  and  blunt  hooks, 
No.  20  (12  English  scale)  silver  catheter, 
tapering  gorget,  sponges,  tapies,  &c.  The 
piatient  is  put  into  the  lithotomy  piosition, 
and  the  surgeon  begins  by  piassing  the 
left  forefinger  into  the  rectum  to  ascertain 
the  precise  position  of  the  bowel,  and  to 
draw  it  slightly  backwards.  A  pruncture 
through  the  skin,  half  an  inch  in  front  of  the 
anus  and  precisely  in  the  middle  line  of  the 
body,  is  made  with  a  small  sharp) -piointed 
bistoury,  the  edge  being  turned  forwards, 
and  an  incision  is  carried  directly  forwards 
for  an  inch  and  a  half.  When  the  skin  of 
the  perineum  is  much  indurated,  a  short 
transverse  cut  may  be  made  also  to  give 
freedom  to  the  further  steps  of  the  opera¬ 
tion.  With  this  exception,  the  line  of  the 
cut  must  be  carefully  kept  in  the  mesial 
line  throughout,  or  the  urethra  may  be 
missed  and  much  mischief  done.  The  left 
forefinger  being  still  in  the  rectum,  the 
incision  is  deepened  to  one  inch.  If  the 
patient  cough  or  strain,  the  urethra  may 
often  be  distinguished  when  distended  by 
the  escapie  of  urine  into  it  from  the  blad¬ 
der  ;  in  this  state  its  pruncture  is  easy. 
If  the  urethra  remain  collapised,  the  point 
of  the  knife  is  thrust  backwards  a  little  and 
the  patency  of  the  urethra  tested  by  a  pirobe, 
and  by  the  left  forefinger  exploring  the 
wound.  If  urine  escape  through  the  punc- 
ture,  difficulty  is  at  an  end.  A  director  is 
piassed  to  the  bladder  and  along  it  the 
tapering  gorget,  over  which  the  urine  es¬ 
capes  copiously.  The  track  to  the  bladder 
being  thus  assured,  the  stricture  may  be 
dealt  with. 
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A  catheter  is  passed  along  the  urethra 
from  the  meatus  to  the  contracted  part, 
and  then  the  gristly  tissue  is  cut  cautiously, 
in  a  forward  direction  from  the  incision, 
until  the  catheter  can  be  brought  to  the 
surface  of  the  gorget,  by  which  it  is  at 
once  guided  into  the  bladder,  where  it  may 
be  tied  in  and  the  gorget  withdrawn.  Some¬ 
times  when  the  urethra  has  been  opened 
behind  the  stricture,  a  fine  probe  or  probe- 
director  can  be  carried  from  the  posterior 
incision  forwards  through  the  stricture,  and 
the  division  of  the  stricture  by  means  of 
its  guidance  is  much  facilitated.  Cases  of 
traumatic  stricture  occur,  in  which  the 
induration  of  the  perineum  by  cicatricial 
tissue  extends  as  far  as  the  neck  of  the 
bladder,  access  to  which  can  be  obtained 
only  by  slow  penetration  with  repeated 
cautious  cuts  in  the  middle  line,  until  a 
probe  or  director  can  be  carried  into  the 
bladder,  when  the  division  of  the  stricture 
may  be  performed  in  the  way  already  de¬ 
scribed.  In  these  cases  care  is  necessary 
to  avoid  the  rectum  in  the  progress  of  the 
knife  to  the  neck  of  the  bladder.  Usually, 
the  hemorrhage  is  not  great,  because  the 
naturally  vascular  structures  have  been  re¬ 
placed  with  fibrous  tissue.  After  the  opera¬ 
tion,  the  patients  recover  slowly  with  a 
urethra  that  is  very  prone  to  shrink,  so 
that  the  daily  use  of  the  sound  or  bougie  is 
usually  needed  to  keep  it  open. 

Subcutaneous  Urethrotomy  is  a  term 
applied  to  division  of  short  ring-like  stric¬ 
tures  in  the  penile  portion  of  the  urethra. 
A  small  grooved  staff,  straight  and  about  six 
inches  in  length,  is  passed  through  the  stric¬ 
ture.  The  staff  and  penis  are  well  steadied 
by  an  assistant  while  the  operator,  passing 
a  fine  sharp-pointed  tenotome  through  the 
skin  and  stricture  to  the  staff,  carries  its 
point  up  and  down  until  the  stricture  is 
thoroughly  divided.  The  little  skin-punc¬ 
ture  is  then  sealed  with  collodion  ;  a  No.  16 
(No.  8  English)  catheter  is  passed  to  the 
bladder  and  worn  for  twenty-four  hours  to 
prevent  the  flow  of  urine  into  the  cut  for 
that  space  of  time.  The  external  aperture 
having  healed,  the  catheter  is  withdrawn 
and  the  urethra  left  at  rest  for  six  or  seven 
days.  At  the  end  of  a  week,  the  dilating 
sound,  No.  24  or  25,  should  be  passed 
every  third  day  for  some  weeks  until  the 
incision  has  healed.  This  method  of  cut¬ 
ting  strictures  has  been  applied  to  the 
treatment  of  long  and  deeply  placed  ones  ; 
but  its  success  has  been  doubtful  in  such 
cases.  When  employed  for  short  penile 
strictures,  it  has  proved  a  very  simple  and 
successful  operation.  Berkeley  Hill. 


URETHRO  -  VAGINAL  FISTULA. 

See  Vaginal  Fistulze. 

URINARY  DEPOSITS.— The  sub¬ 
stances  which  form  urinary  deposits  in 
health  make  up,  when  exaggerated  in  quan¬ 
tity  (and  others  added),  the  sediments  of 
disease.  In  forming  a  list,  therefore,  it  will 
be  best  not  to  regard  this  or  that  deposit  as 
notably  pathological  or  the  reverse,  but  to 
arrange  them  according  to  their  composi¬ 
tion,  and  as  to  whether  they  are  deposited 
from  neutral,  acid,  or  alkaline  urine. 

Thus,  the  following  simple,  unorganised , 
chemical  substances  are  deposited  from — 

A.  Neutral  Urine. 

1.  Oxalate  of  lime. 

B.  Acid  Urine. 

2.  Uric  acid. 

3.  Urates. 

4.  Oxalate  of  lime. 

5.  Tyrosin. 

6.  Cystin. 

C.  Alkaline  Urine. 

7.  Ammonio-magnesic  phosphate. 

8.  Magnesic  phosphate. 

9.  Phosphate  of  lime. 

10.  Urate  of  ammonium. 

11.  Carbonate  of  lime. 

12.  Oxalate  of  lime  (if  alkalinity  is 
weak) . 

1,  4,  12,  Oxalate  of  lime ,  appears  as  a 
slight  white  sediment  in  urine  of  persons 
apparently  healthy,  especially  in  the  tropics 
(India,  &c.).  Tests — ( a )  Microscopic  :  Seen 
as  octahedral  crystals,  rarely  spheres,  dumb¬ 
bells,  and  prisms  ;  (6)  Chemical :  Insolu¬ 
ble  in  acetic,  soluble  in  hydrochloric  acid. 
Importance — Slight,  usually  due  to  vege¬ 
table  diet ;  may,  however,  be  a  symptom  of 
general  metabolic  derangement  known  as 
the  oxalic  acid  diathesis. 

2,  Uric  acid ,  appears  usually  as  a  brick- 
red  sandy  deposit,  which  clings  to  the  bottom 
of  the  vessel,  and  has  long  been  known  as 
the  { lateritious  deposit.’  Tests — (a)  Micro. : 
Seen  as  ‘  whetstone  ’  crystals  usually,  the 
shape  being  made  more  characteristic  if 
the  acid  is  allowed  to  recrystaUise  from  its 
solution  in  a  drop  of  hydrochloric  acid ; 
frequently  the  bright-red  crystals  form 
great  rhombic  bundles,  in  which  the  whet¬ 
stone  outline  is  more  or  less  lost ;  ( b )  Chem. : 
Heat  gently  in  a  capsule  with  a  drop  of 
nitric  acid  until  a  solid  residue  remains, 
which,  moistened  with  a  drop  of  ammonia 
or  other  alkaline  solution,  gives  a  purple  or 
blue  colour  (murexide).  Importance — Con¬ 
siderable  if  present  in  quantity,  a  symptom 
of  so-called  uric  acid  diathesis  ;  is  an  indica¬ 
tion  of  (1)  great  tissue-waste,  (2)  excessive 
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ingestion  of  nitrogenous  food,  (3)  imperfect 
elimination  of  nitrogen  by  excretory  organs. 

3,  Urates ,  usually  of  soda,  more  rarely 
potash,  for  urate  of  ammonium  see  below  ; 
appear  as  a  white  or  pink  light  precipitate, 
falling  as  the  mine  cools.  Tests — (a)  Micro. : 
The  heavier  urates  are  frequently  amor¬ 
phous,  and  so  are  seen  as  tine  granules 
which  form  earthy  masses ;  sometimes, 
rarely,  they  crystallise  as  rhombic  needles ; 
(b)  Chem. :  Soluble  on  warming ;  dissolve 
in  acid ;  obtain  uric  acid  test,  for  which  see 
above.  Importance — Same  as  uric  acid ; 
see  above. 

4,  See  1. 

5,  Tyro  sin ,  forms  a  greenish-yellow  pre¬ 
cipitate  if  present  in  quantity.  Tests — (a) 
Micro. :  Seen  as  sheaves  of  needles,  rarely 
in  spheroidal  masses  ;  (b)  Cliem. :  Scarcely 
soluble  in  hot  water,  soluble  in  alkalies. 
If  the  watery  solution  is  boiled  with  a  little 
Millon’s  reagent  (mercuric  iodide  dissolved 
in  potassic  iodide),  the  fluid  becomes  dark 
red,  and  a  red  precipitate  falls.  Importance 
— Great,  as  indicating  usually  acute  atrophy 
of  the  liver,  and,  at  any  rate,  great  tissue- 
destruction,  since  it  appears  in  the  tissue 
in  extreme  cases  of  smallpox,  typhus,  and 
phosphorus-poisoning.  Under  these  cir¬ 
cumstances,  it  is  accompanied  usually  by 
leucin,  which  may  share  in  producing  the 
above-mentioned  deposit,  and  which  is  re¬ 
cognised,  at  any  rate,  by  its  microscopical 
characters  of  colourless  spheres  of  colloidal 
appearance. 

6,  Cystin ,  a  rare  substance,  and  which, 
when  present  in  urine,  seldom  produces  a 
definite  deposit,  but  colours  the  mine  a 
greenish-yellow.  Tests — (a)  Micro. :  Seen 
as  colourless  hexagonal  plates,  not  to  be 
confounded  with  yellow  hexagonal  plates  of 
iodoform  ;  (b)  Chem.  :  Cystin  is  precipi¬ 
tated  from  its  solutions  as  white  crystals, 
which  are  soluble  in  ammonia  and  recog¬ 
nisable  under  the  microscope.  Importance 
— Only  as  possibly  leading  to  the  formation 
of  calculi. 

7,  Ammonio  -  magnesic  Phosphate.  — 
This  salt,  the  well-known  triple  phosphate, 
is  of  the  greatest  clinical  interest,  forming 
a  white  deposit  from  ammoniacal  urine. 
Tests — {a)  Micro.  :  The  crystals  of  this  salt 
form  regular  prisms  with  trough-like  ends 
(coffin-lid  crystals),  which  form  masses  in 
the  urine,  entangled  in  mucus,  &c. ;  (b) 
Chem.  :  The  crystals  are  soluble  in  acetic 
acid,  &c.,  but  their  form  is  sufficient  for 
diagnosis.  Importance — The  formation  of 
this  deposit  in  the  bladder  or  on  the  surfaces 
of  wounds  made  for  opening  that  viscus, 
when  the  mine  is  ammoniacal,  leads  to  the 


production  of  thick  coatings  of  friable  de¬ 
posit,  held  together  by  mucus.  These  coat¬ 
ings  may  assume  the  proportions  of  calculi, 
and  produce  similar  symptoms. 

8,  Magnesic  Phosphate ,  a  white  salt 
found  with  No.  7,  forming  a  floccular  sedi¬ 
ment.  Tests — {a)  Micro. :  Seen  as  rhombic 
plates  under  the  microscope  ;  (6)  Chem. : 
These  crystals  gradually  dissolve  in  a  20 
per  cent,  solution  of  commercial  carbonate  of 
ammonia,  whereas  the  triple  phosphates  are 
unaltered. 

9,  Phosphate  of  Lime. — (1)  The  tribasic 
salt  forms  a  green  iridescent  scum  on  the 
surface  of  urine  (and  calculi — Sliattock). 
Tests  —  (a)  Micro. :  Seen  as  crystalline 
plates  ;  ( b )  Chem.  :  Soluble  in  acetic  acid 
(see  No.  7)  without  effervescence.  (2)  The 
neutral  calcium  phosphate  forms  rosettes  of 
needles  or  pointed  rhombic  prisms. 

10,  Urate  of  Ammonium ,  is  mixed  with 
the  phospliatic  deposits  from  ammoniacal 
mine.  Tests — (a)  Micro.  :  Seen  as  sphe¬ 
roidal  crystals  furnished  with  spikelets  ;  (b) 
Chem. :  Soluble  in  potash  with  evolution 
of  ammonia.  Urate  detected  as  above  ;  see 
No.  3. 

11,  Carbonate  of  Lime ,  mixed  usually 
with  the  earthy  phosphates  (see  No.  9). 
Tests — (a)  Micro.:  Usually  seen  as  sphe¬ 
roidal  masses,  especially  in  presence  of  any 
colloid  substance  ;  (b)  Chem. :  Easy  to  de¬ 
tect  by  the  effervescence  on  adding  acetic 
acid  to  the  crystals  under  the  microscope. 

To  the  above  list  may  be  added  as  a 
rare  curiosity  sulphate  of  lime ,  occurring  as 
a  white  deposit  in  acid  urine.  Tests — (a) 
Micro. :  Seen  as  acicular  crystals  and  colour¬ 
less  prisms ;  (6)  Chem. :  They  resist  the 
action  of  weak  acids. 

So  also  liippuric  acid  may  occur  as  a 
deposit.  Care  must  be  taken,  of  course,  to 
note  whether  the  patient  is  taking  an  excess 
of  benzoic  acid  as  food  or  medicine.  Hip- 
puric  acid  forms  a  crystalline  sediment  like 
the  triple  phosphate.  It  is  soluble  in  hot 
water,  and,  being  dried  after  treatment  with 
nitric  acid,  gives  a  strong  smell  of  nitro- 
benzol. 

The  remaining  deposits  for  considera¬ 
tion  are  those  which  are  formed  by  portions 
of  the  tissues  of  the  urinary  tract. 

1.  Epithelium. —  Epithelial  corpuscles 
of  the  urethra,  bladder,  ureter,  and  renal 
pelvis,  and  of  the  renal  tubules,  may  be 
found  distinct  or  massed  together,  and  al¬ 
ways  possessing  more  or  less  characteris¬ 
tic  shape,  which  enables  them  to  be  recog¬ 
nised  as  coming  from  a  definite  part  of  the 
tract.  As  a  rule,  the  epithelium  is  under¬ 
going  fatty  and  granular  degeneration,  the 
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nucleus  being  obscured.  It  is  customary 
to  describe  the  masses  of  corpuscles  which 
are  derived  from  the  renal  tubules  as 
casts,  and  then  to  classify  them  into — (a) 
blood-casts,  (6)  hyaline  casts,  and  (c)  epi¬ 
thelial  casts.  This  is  a  practically  useful 
division,  and  therefore  is  best  retained,  it 
being  understood  that  no  special  means  of 
production  is  assumed  thereby. 

a.  Blood-casts  are  simply  small  clots 
expelled  from  the  tubules,  and  we  may  find 
in  other  kinds  of  casts  numerous  red  blood- 
corpuscles. 

b.  Hyaline  casts  are  clear  albuminous 
moulds  of  the  tubules.  How  they  are 
formed  is  a  matter  of  theory,  but  as  they 
are  albuminous  they  may  simply  be  coagu¬ 
lated  exudation,  or  albuminoid  material  the 
result  of  albuminoid  degeneration. 

c.  Epithelial  casts — i.e.  shedding  of  the 
epithelium  of  the  tubules — may  take  place  in 
parenchymatous  diseases  of  the  kidneys  to 
such  an  extent  as  to  occur  in  masses  in  the 
field  of  the  microscope.  Usually  the  masses 
are  very  degenerate,  and  often  the  outlines 
of  the  corpuscles  are  all  fused  together.  The 
relation  of  the  above-described  casts  to  the 
various  forms  of  kidney-disease  is  fairly 
constant,  and,  from  what  has  been  said,  it 
will  be  understood  that  the  desquamation 
of  more  or  less  perfect  epithelial  casts  will 
occur  in  parenchymatous  nephritis,  that 
blood-casts  will  be  seen  in  acute  nephritis, 
and  that  fatty  and  hyaline  casts  accompany 
chronic  disease. 

2.  Mucus  is  always  present,  more  or  less, 
as  a  tenacious  cloud  settling  to  the  bottom 
of  the  glass  ;  it  may  occur  in  such  quantity 
as  to  form  a  thick  ropy  mass  filling  half  the 
vessel.  Microscopically  it  contains  nume¬ 
rous  ‘  mucus  ’  corpuscles. 

3.  Pus,  recognisable  as  a  yellow,  ropy 
sediment  mixed  with  mucus.  Microscopic¬ 
ally,  the  fattily  degenerated  leucocytes, 
with  breaking-up  nuclei,  are  very  charac¬ 
teristic.  Chemically,  the  addition  of  potash 
makes  the  sediment  excessively  ropy, 
sticky,  and  sometimes  lumpy. 

4.  Semen.— All  the  constituents  of  semen 
may  occur  in  the  urine  after  emission,  &c. 
Thus,  fully  formed  spermatozoa,  spermato- 
blasts,  and  colloidal  spheres  have  all  been 
found,  and  are  easily  recognisable. 

5.  Fragments  of  New  Growths. — Occa¬ 
sionally,  portions  of  tumours  of  the  urinary 
tract  are  found  in  the  deposit.  The  com¬ 
monest  condition  in  which  this  occurs  is 
a  villous  tumour  of  the  bladder.  A  por¬ 
tion  of  the  vascular  stroma  covered  with 
epithelium  may  be  detected  by  patiently 
searching  the  deposit,  and  especially  if  any 


fibrinous  shreds  are  to  be  seen  in  it,  A 
shred  of  villous  tumour  is  so  characteristic 
as  not  to  require  detailed  description.  Next, 
epithelioma  of  the  bladder  may  be  dis¬ 
covered  by  finding  quantities  of  greatly 
degenerated  and  distorted  large  epithelial 
cells,  such  as  obviously  come  from  the 
bladder.  The  diagnosis  is  here  much  more 
difficult,  but  a  very  accurate  surmise  can 
be  made  by  a  practised  eye.  Lastly,  epi¬ 
thelial  growths,  cancers,  &c.,  of  the  kidney 
shed  typical  cells  (usually  with  blood-clots), 
and  sometimes  have  thus  confirmed  a  dia¬ 
gnosis. 

Vegetable  Parasites.— All  kinds  of  fungi 
have  been  described  as  occurring  in  normal 
urine,  but  very  grave  doubt  is  always  to  be 
cast  on  such  statements.  There  is  only  one 
condition  known,  and  that  imperfectly 
worked  out,  in  which  organisms  (vegetable) 
have  been  found  in  acid  mine.  Koberts 
has  described  a  form  of  bacilluria  in  which 
bacilli  (resembling  B.  subtilis ;  see  Schizo- 
mycetes)  have  existed  in  the  healthy 
bladder  during  life.  Passing  from  this 
point,  it  is,  of  course,  a  matter  of  every-day 
observation  that  all  kinds  of  organisms — 
micrococci,  bacteria,  termo,  &c.  —  grow 
readily  in  alkaline  mine,  and,  by  keeping 
up  fermentation,  cause  the  deposit  of  nu¬ 
merous  salts. 

Animal  Parasites.  —  Among  urinary 
deposits  must  be  mentioned  the  ova  of  the 
Bilharzia  worm,  which  has  its  habitat  in 
the  portal  venous  system,  and  which  causes 
haematuria.  The  ova  are  found  entangled 
in  the  deposits  of  blood-clot. 

General  conditions,  such  as  chyluria, 
&c.,  which  cause  partial  deposits,  are  not 
properly  treated  of  in  this  article.  See 
Urine.  Victor  Horsley. 

UMNABY  FISTULA  in  the  perineum 
commonly  results  from  abscess,  caused  by 
urethral  stricture  in  the  ways  described 
under  Perineal  Abscess.  When  abscess 
is  the  preliminary  stage  of  the  fistula,  the 
collection  of  matter  may  communicate  from 
the  first  with  the  urethra,  or  may  form  out¬ 
side  and  open  into  the  urethra  afterwards. 
When  the  suppurating  tract  has  no  external 
opening  it  is  termed  a  ‘  blind  fistula.’  Be¬ 
sides  origin  in  the  urethra,  fistula  may 
be  caused  by  abscess  in  the  prostate,  by 
sloughing  of  the  integuments  over  areas 
invaded  by  extravasated  urine,  or  by  the 
destruction  produced  by  venereal  sores. 
Again,  fistulae  remain  sometimes  after  litho¬ 
tomy  or  cystotomy,  from  the  knife  having 
been  carried  too  deeply  into  the  rectum 
(recto-vesical  or  recto-urethral  fistula).  Or, 
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a  piece  of  calculus  or  other  foreign  hotly 
lodged  in  the  urethra  may  set  up  abscess 
that  terminates  in  fistula.  Fistuke  are  pro¬ 
duced  sometimes  in  the  loin  in  connection 
with  the  kidney.  See  Nephrotomy. 

Fistulae  usually  open  in  the  perineum 
near  the  scrotum,  in  the  scrotum  or  sheath 
of  the  penis,  but  they  may  also  terminate 
in  the  groin,  above  the  pubes,  at  the  nates, 
or  in  the  upper  part  of  the  thigh.  Usually 
limited  in  number  to  one  or  two,  they  may 
be  numerous,  even  as  many  as  fifty.  Their 
orifices  are  commonly  only  the  size  of  pin¬ 
holes  ;  but,  where  there  has  been  slough¬ 
ing  from  extensive  extravasation  of  urine, 
large  gaps  may  be  left  by  necrosis  of  the 
soft  parts.  The  urine  may  escape  during 
micturition  as  a  drop  or  slight  oozing  from 
one  or  two  of  the  orifices,  or  most  of  it 
may  be  voided  through  several  openings, 
and  trickle  away  like  water  through  a 
colander. 

The  varieties  of  fistula  may  be  arranged 
in  four  groups. 

1.  Simple  fistulce — that  is,  one  or  two 
canals  running  from  the  urethra  to  the 
surface,  and  affording  a  tolerably  direct 
channel  for  the  outflow  of  urine,  when  the 
urethra  is  blocked  in  front  of  them  by  a 
tight  stricture. 

2.  Fistulas  which  permeate  a  peri¬ 
neum  indurated  by  long-continued  sup¬ 
puration  of  the  cellular  tissue  and  skin, 
underneath  which  are  cavities  filled  with 
a  mixture  of  pus  and  urine,  and  where  the 
fistulae  wind  in  devious  tracks. 

3.  Fistulae  which  remain  as  unhealed 
tracts  after  the  operations  of  lithotomy  or 
cystotomy,  reaching  as  far  back  along  the 
urethra  as  the  prostate  ;  or  fistulae  wdiich 
are  kept  open  by  the  lodgment  of  frag¬ 
ments  of  calculi  or  other  foreign  bodies 
escaping  from  the  bladder.  These  fistulae 
often  open  into  the  rectum  instead  of  at 
the  surface  of  the  perineum. 

4.  The  last  variety  comprises  fistulae 
where  wide  gaps  have  been  produced  by 
sloughing  of  the  walls  of  the  urethra  and 
overlying  integuments. 

The  course  of  a  urinary  fistula  is  always 
from  bad  to  worse,  so  long  as  the  obstruc¬ 
tion  which  caused  it  remains;  the  pass¬ 
ages  become  more  numerous,  the  ab¬ 
scesses  in  their  course  larger  and  deeper, 
the  strength  of  the  patient  is  steadily 
sapped  away,  and  cystitis  from  continuous 
retention  of  urine  in  the  bladder  adds  to  the 
patient’s  sufferings.  Further,  the  kidneys 
undergo  chronic  interstitial  nephritis,  and 
in  time  lose  much  of  their  secreting  tissue. 
Hence,  urinary  fistula,  in  addition  to  being 


a  cause  of  constant  suffering  and  pain,  is 
a  danger  to  the  life  of  the  patient.  In 
those  cases  where  no  impediment  to  the 
flow  of  urine  exists  with  the  fistula,  as  in 
fistulae  produced  by  sloughing,  the  patient’s 
health  recovers  though  the  unnatural  gap 
or  channel  remains  unclosed,  and  he  suf¬ 
fers  only  from  deformity,  or  from  the  in¬ 
convenient  exit  through  which  his  bladder 
is  emptied. 

Treatment. —  It  will  be  seen  that  of 
the  foregoing  varieties  of  fistula  the  great 
majority  are  caused  by  stricture ;  conse¬ 
quently,  one  mam  requirement  for  the  cure 
of  fistula  is  to  open  up  the  natural  passage 
for  the  urine.  In  simple  fistulae,  where 
there  has  been  an  abscess  of  limited  extent 
and  the  perineum  is  not  indurated  beyond 
the  area  of  the  abscess,  dilatation  of  the  stric¬ 
ture  to  its  normal  width  by  the  interrupted 
passage  of  bougies  or  by  internal  urethrotomy 
(see  Stricture  of  the  Urethra),  thereby 
restoring  the  flow  of  urine  to  the  natural 
channel,  is  often  sufficient  to  cause  speedy 
closure  and  consolidation  of  the  fistula. 
But  care  must  be  taken  to  keep  open  the 
dilated  stricture  by  the  regular  passage,  at 
short  intervals,  of  a  bougie  of  large  size  (No. 
24  or  25,  French  scale).  When,  in  addition 
to  simple  obstruction,  abscesses  or  pouches 
filled  with  urine  and  pus  have  formed  along 
the  course  of  the  urethra,  or  there  are  more 
than  two  passages  from  the  urethra  to  the 
surface,  simple  dilatation  or  internal  divi¬ 
sion  of  the  stricture  is  not  sufficient ;  a 
more  direct  escape  must  be  provided  for 
the  contents  of  the  suppurating  cavities. 
External  division  is  necessary,  in  order 
that  not  only  the  urine,  but  also  the  in¬ 
filtrating  contents  of  the  passages  and  cavi¬ 
ties,  may  be  thoroughly  drained  away. 

In  such  cases,  perineal  section  is  usually 
performed  by  one  of  the  following  methods. 
When  a  Syme’s  grooved  and  shouldered 
staff  can  be  passed  along  the  urethra,  the 
incisions  are  most  conveniently  made  with 
its  guidance.  When  a  staff  cannot  be 
passed  through  the  stricture,  the  straight 
staff  of  Wheelhouse  should  be  carried  as  far 
as  the  stricture,  to  serve  as  a  guide  for  the 
boutonniere  incision  for  exposing  the  an¬ 
terior  extremity  of  the  stricture.  See  Bou¬ 
tonniere.  By  this  means  a  fine  probe  and 
grooved  director  can  be  passed  through  the 
stricture  to  the  bladder,  and  the  stricture 
itself  thoroughly  divided  before  the  fistuke 
are  laid  open  and  drained.  It  may  happen 
that,  even  in  the  simplest  cases,  the  main¬ 
tenance  of  a  free  passage  for  the  urine 
along  the  urethra  does  not  altogether  pre¬ 
vent  the  escape  of  a  few  drops  into  the 
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fistula  at  every  act  of  micturition.  This 
small  quantity  of  urine  is  sufficient  to  keep 
up  irritation  and  prevent  the  closure  of 
the  fistula.  To  overcome  this  difficulty,  the 
urine  must  not  be  allowed  to  flow  at  all 
along  the  urethra.  It  must  be  withdrawn 
from  the  bladder  through  a  catheter.  If  this 
is  done,  the  walls  and  the  fistula  soon  granu¬ 
late  and  shrink  together  until  thoroughly 
consolidated.  To  provide  for  the  removal 
of  urine  by  catheter,  the  patient  must  be 
trained  to  pass  one  himself  on  every  occa¬ 
sion  when  it  is  needful  to  void  urine. 

By  regulating  the  diet,  removing  all 
stimulants  therefrom,  and  limiting  the 
quantity  of  liquid  imbibed,  it  is  seldom  ne¬ 
cessary  to  pass  a  catheter  more  than  thrice, 
or  perhaps  twice  daily.  The  urine  should 
always  be  withdrawn  before  defsecation,  lest 
straining  of  the  levator  muscles  drive  some 
drops  of  urine  into  the  urethra.  The 
catheter  should  not  be  tied  in  the  urethra  ; 
but  withdrawn  after  each  act  of  micturi¬ 
tion.  Experience  shows  that,  if  a  catheter 
is  constantly  in  the  urethra,  that  canal 
soon  widens  or  relaxes  around  it,  and  the 
urine  not  only  escapes  through  the  catheter 
from  the  bladder,  but  also  by  the  side  of  it, 
and  so  easily  finds  its  way  into  the  fistula. 

Even  when  great  care  is  taken  to  main¬ 
tain  a  free  channel  for  urine  along  the 
urethra,  and  to  prevent  its  entry  into  the 
fistulae,  the  latter  sometimes  refuse  to  heal. 
If  so,  they  should  be  carefully  examined 
for  the  presence  of  pouches  or  blind  alleys 
charged  with  pus.  If  any  are  found,  they 
must  be  opened  and  drained.  If,  on  the 
other  hand,  no  such  cause  of  delay  is  dis¬ 
covered,  and  the  fistulae  are  simply  indolent, 
cicatrisation  may  be  expedited  by  injecting 
them  regularly  with  astringent  lotions,  by 
irritating  them  with  the  galvanic  cautery, 
or  with  a  probe  armed  by  fusing  on  its  tip 
a  globule  of  nitrate  of  silver. 

For  the  rectal  fistulae  left  after  lithotomy, 
the  patient  should  keep  the  prone  position 
continuously  for  several  weeks,  so  that  the 
urine  may  be  driven  as  little  as  possible 
against  the  floor  of  the  bladder  and  prostate, 
through  which  the  fistula  passes.  The  gap 
may  be  encouraged  to  shrink  and  close,  by 
burning  its  edges  from  time  to  time  with 
the  galvanic  cautery,  or,  if  a  very  wide  gap, 
the  edges  may  be  pared  with  the  knife  and 
brought  together  with  sutures,  in  a  manner 
similar  to  that  for  closing  a  vesico-vaginal 
fistula. 

The  general  health  is  often  much  broken 
down  in  cases  of  severe  stricture  and  fistula. 
This  must  be  improved  by  rest,  tonics,  and 
nutritious  food. 


The  last  variety —cases  where  large  gaps 
in  the  wall  of  the  urethra  and  integument 
have  been  left  after  sloughing  action — are 
often  difficult  to  treat.  Those  behind  the 
scrotum  usually  contract  and  close  in  time, 
if  the  stricture  be  kept  carefully  dilated. 
Those  in  the  penile  portion  need  plastic 
operations  for  their  cure  ;  such  are  fully 
described  under  Urethroplasty. 

Berkeley  Hill. 

URINE,  Morbid  Conditions  of  the,  in 
relation  to  Practical  Surgery. — :The  im¬ 
portance  of  the  urine  in  so-called  ‘  surgical  ’ 
cases,  and  the  points  which  should  be  par¬ 
ticularly  noted  by  the  practical  surgeon, 
will  be  best  described  and  understood  by 
detailing  the  conditions  met  with  in  clini¬ 
cally  examining  the  urine  in  such  cases,  by 
noting  at  the  same  time  the  pathological 
products  in  the  same,  and  by  stating  what 
are  the  causes  of  their  appearance. 

The  systematic  observation  of  the  urine, 

|  in  the  way  described,  below,  will  not,  of 
|  course,  be  necessary  in  its  entirety  in  every 
case,  but  the  main  points  at  least  must  be 
carefully  investigated  (e.g.  the  presence  of 
albumin,  sugar,  &c.)  before  any  active  sur¬ 
gical  treatment  is  ever  commenced. 

It  may  be  as  well  here  to  draw  attention 
to  the  salient  clinical  points  to  be  observed 
1  in  the  act  of  micturition  itself,  since  these 
depend  partly  upon  the  condition  of  the 
j  urine  (i.e.  quantity,  &c.),  as  well  as  upon  that 
of  the  excretory  organs ;  and  the  relation 
between  the  matter  excreted  and  the  process 
of  excretion  is  so  intimate  that  they  cannot 
practically  be  separated.  Following  the 
scheme  originally  suggested  by  Sir  Henry 
Thompson,  we  shall  arrange  the  facts  for 
!  this  purpose  under  the  headings  of — (1) 
frequency ;  (2)  difficulty ;  (3)  pain ;  and 
simply  tabulate  in  two  columns  the  causes 
which  produce  the  abnormal  symptoms — 
viz.  those  which  are  directly  exciting  from 
changes  in  the  urinary  apparatus,  and  those 
which  arise  from  the  condition  of  the  urine. 

Frequency. — As  a  preliminary,  it  should 
be  noted  whether  the  frequency  is  abnor¬ 
mally  marked  by  day  or  by  night  or  both ; 

*  since  it  is  obvious  that  a  simple  local  con¬ 
dition  like  vesical  calculus  will,  when  the 
patient  is  up  and  about  in  the  daytime, 
give  rise  to  great  irritability,  which  subsides 
to  a  large  extent  when  he  is  at  rest  at 
night.  And  this  properly  brings  us  to  note 
that,  while,  of  course,  the  fact  of  a  patient 
micturating  at  night  is,  under  any  circum¬ 
stances,  to  be  regarded  as  of  importance, 
it  must  not  be  forgotten  that  persons  vary 
in  their  habits,  and  that  the  habit  of  rising 
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in  the  very  early  morning  to  micturate 
is  not  very  uncommon  among  people  in 
good  health ;  and  the  same  influence  of 


habit,  too,  determines  differences  in  the 
number  of  times  a  patient  micturates  during 
the  day. 


[  Increased 


o 


o* 

QJ 

U 

Ph 


A.  With  increased  flow  of-< 
urine 


B.  Without 
flow  of  urine 


1.  Due  to  changes  in  Unnary  Apparatus, 
direct  or  indirect. 

(  ( Lesion  of  cerebrum  ? 

Polyuria  j  Lesion  of  medulla  oblongata 
(  (including  cerebellum) 
Diabetes  mellitus. 

Contracted  kidney. 

Cystic  ditto. 

Tubercular  ditto. 

Albuminoid  ditto. 

VPebrile  polyuria  after  the  crisis. 


/Stricture  of  urethra. 
I  Prostatic  disease. 
Cystitis. 

increased-!  humour  of  bladder. 

Calculus  m  ditto. 
Tumour  of  kidney. 
Tubercle  of  ditto. 
VCalculus  in  ditto. 


2.  Due  to  changes  in  the 
Urine,  direct  or  indirect. 


Decomposition. 
'Calculous  deposit. 


\  Diminished 


/Without  diminution  of  ( Any  degree  of  retention  due  to  prostatic 
flow  {  or  urethral  obstruction. 

(Patty  kidney. 

Pinal  stages  of  albuminoid  and  contracted 
kidney. 


From  the  foregoing  table  the  conditions 
which  lead  directly  to  an  increase  or  de¬ 
crease  in  the  quantity  of  urine  excreted 
are  visible  at  a  glance,  and  also  the  relation 
they  bear  to  the  process  of  excretion,  or,  in 
other  words,  their  clinical  symptomatology. 
We  will,  therefore,  rest  contented  with 
noting,  later  on,  one  or  two  facts  concerning 
the  quantity  of  urine  excreted,  and  mean¬ 
while  briefly  refer  to  the  questions  of  diffi¬ 
culty  and  pain  in  the  act  of  micturition,  in 
so  far  as  they  depend  on  morbid  states  of 
the  urine.  For  physical  changes  in  the 
urinary  tract,  reference  must  be  made,  of 
course,  to  the  special  articles  on  the  organs 
involved.  See  Stricture  ;  Prostatic  Hy¬ 
pertrophy. 

Difficulty  of  micturition  from  the  state 
of  the  mine  may  be  caused  by  plugging  of 
the  canal  by — (1)  calculus  ;  (2)  blood-clot ; 
(3)  portion  of  new-growth ;  (4)  excessive 
quantity  of  ropy  mucus  (urine  alkaline,  &c.). 

Pain  in  micturition  due  to  the  state 
of  urine  may  be  caused  by — (1)  excessive 
acidity  (especially  noticeable  if  any  part  of 
the  passages  is  congested)  ;  (2)  passage  of 
calculi,  clots,  fragments  of  growths,  crystals 
(urate  of  ammonia),  gravel. 

Since  the  foregoing  facts  concerning 
micturition  have  been  detailed  as  far  as 
they  are  connected  with  the  morbid  condi¬ 
tions  of  the  urine,  we  can  now  note  sys¬ 
tematically  the  changes  which  arise  in  the 
condition  of  the  urine  in  disease,  and  es¬ 
pecially  with  reference  to  surgical  practice. 
The  order  followed  is  that  one  which  is 

VOL.  II. 


found  most  useful  clinically  —  namely, 
quantity ;  smell ;  reaction ;  colour,  in¬ 
cluding  blood ;  specific  gravity ;  urea  {see 
special  article  Urea)  ;  albumin ;  sugar  ; 
chyle  ;  fat ;  urinary  deposits  and  crystals. 
See  Urinary  Deposits. 

Quantity. — The  quantity  of  urine  ex¬ 
creted  by  a  healthy  person  in  full  exercise 
is,  clearly,  very  different  from  the  amount 
secreted  by  the  same  person  at  rest  in  bed, 
and  this  difference  is  not  always  adequately 
discounted  in  chnical  observation.  In  the 
first  place,  it  may  safely  be  laid  down  that 
the  quantity  excreted  varies  nearly  directly 
with  the  quantity  ingested,  and,  conse¬ 
quently,  a  person  confined  to  bed  not  in¬ 
frequently  excretes  only  25  to  30  ounces  in 
the  twenty-four  hours.  Further,  this  quan¬ 
tity  will  vary  with  the  amount  of  excretion 
of  fluid  by  the  bowels  and  skin,  one  com¬ 
pensating  for  the  other. 

In  the  foregoing  table,  showing  the  con¬ 
ditions  which  produce  increased  or  de¬ 
creased  frequency  of  micturition,  those 
which  influence  the  quantity  excreted  are 
also  classified,  so  that  reference  is  here 
directed  to  the  list  there  given.  It  only 
remains  to  observe  that,  between  a  slightly 
diminished  flow  and  complete  Suppres¬ 
sion  of  Urine,  a  condition  of  inadequate 
excretion  or  oliguria  may  result,  which 
usually  terminates  fatally  from  uraemic 
poisoning. 

Smell. — The  smell  of  mine  is  a  valuable 
mode  of  investigating  its  condition,  since 
all  fermentative  changes  reveal  themselves 
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at  once,  especially  the  ordinary  ammoniacal 
destruction  of  the  urea,  &c.  The  normal 
urinous  odour  appears  to  vary  in  degree 
with  the  amount  of  nitrogenous  solids  in 
the  urine  ;  but  this  correlation  can  only  be 
accepted  as  the  very  roughest  estimate,  and 
the  more  especially  since  it  is  not  at  present 
determinable  what  substance  produces  the 
odour.  It  need  hardly  be  said  that  ob¬ 
servations  made  on  the  smell  of  urine  are 
of  value  only  when  the  urine  has  just  been 
passed  or  drawn  off  with  a  catheter.  Arti¬ 
ficial  odours  of  all  kinds  may  be  produced 
by  drugs. 

Very  rarely,  sulphuretted  hydrogen,  H2S, 
gives  its  characteristic  odour  to  the  urine. 
In  the  majority  of  cases  it  has  simply  been 
absorbed  into  the  circulation  from  a  foul 
abscess,  usually  connected  with  the  bowel. 
It  may  arise,  too,  from  the  decomposition 
of  pus  in  the  urine. 

Reaction. — The  normal  acid  reaction  of 
the  urine,  while  of  value  in  resisting  the 
invasion  of  that  fluid  in  the  bladder  and 
kidneys  by  putrefactive  organisms  (which 
of  course  require,  in  the  large  majority  of 
cases,  an  alkaline  pabulum),  nevertheless 
varies  greatly  in  degree,  the  person  being 
still  in  apparently  perfect  health — thus  urine 
may  be  weakly  acid,  neutral,  or  really  alka¬ 
line.  Diet  is  the  main  causative  agency 
determining  these  differences ;  a  nitrogenous 
flesh  diet  causing  greater  acidity,  and  vege¬ 
table  food,  on  the  other  hand,  producing 
alkalinity ;  but  a  distinctly  alkaline  non- 
decomposed  urine  must  always  be  regarded 
suspiciously,  until  proved  to  be  otherwise 
normal.  Thus,  for  instance,  the  urine  has 
frequently  this  reaction  in  diabetes. 

In  cases  where  the  acidity  of  the  urine 
aggravates  symptoms — e.g.,  those  of  gonor¬ 
rhoea,  granular  urethritis,  &c. — it  is  easily 
made  alkaline,  and  therefore  non-irritating 
to  the  inflamed  mucous  membranes.  Con¬ 
versely,  it  is  made  acid  by  the  administra¬ 
tion  of  mineral  acids.  It  may  not  be  out  of 
place  to  refer  here  to  the  former  attempts 
to  effect  the  prevention,  if  not  the  solution, 
of  renal  and  vesical  calculi  by  altering  the 
reaction  of  the  urine.  Although  the  treat¬ 
ment  of  the  various  calculous  deposits  is 
now  entirely  directed  into  operative  chan¬ 
nels,  it  is  still  desirable  to  point  out  that 
distilled  water  is  of  great  value  in  aiding 
the  natural  solution  of  acid  salts  in  the 
tubules  of  the  kidney,  and  that  by  this 
simple  method  a  valuable  flushing  out  of 
that  organ  is  obtained. 

Colour. — The  normal  colour  of  the  urine 
is  interesting  from  the  very  important  point 
of  view  of  its  origin.  That  it  is  derived 


from  the  haemoglobin  of  the  blood  is  pro¬ 
bable,  but  the  process  of  formation  of  the 
pigment  (urobilin)  is  absolutely  unknown, 
and  reference  must  be  made  to  text-books 
for  discussion  of  this  point.  Pathologically, 
the  colour  of  the  urine  may  be  altered  as 
follows  : — 

1.  Diminution  of  Colour. — Every  de  ■ 
gree  of  paleness  may  be  found  in  urine  in 
proportion  to  the  increase  in  the  watery 
constituents,  the  solids  remaining  the  same. 
Diminution,  however,  of  the  normal  pig¬ 
ment  may  occur  without  increase  in  the 
watery  excretion.  This  diminution  of  pig¬ 
ment  is  found  in  connection  with  general 
failure  of  pigment-formation  in  the  body 
— as  in  cases  of  anaemia,  albuminoid  dis¬ 
ease,  &c. 

2.  Increase  of  Colour. — The  urine  may 
be  ‘  high-coloured,’  as  it  is  termed,  from  an 
increase  of  tissue-metabolism  and  excre¬ 
tion  of  solids  ;  and,  in  cases  where  this  con¬ 
dition  has  been  produced  by  pyrexia,  a  red 
colour  is  seen  to  be  added  to  the  urine, 
being  produced  by  a  pigment  which  has 
been  termed  ‘  urerythrin,’  but  which  is  per¬ 
haps  only  an  altered  condition  of  normal 
urobilin. 

3.  Additional  Coloration. —  (a)  The 
urine  may  be  coloured  from  a  dusky  red  to 
a  dark  brown  from  the  presence  of  blood. 
See  Urinary  Deposits  ;  Hjematuria. 

Further,  similar  colour  is  produced  by 
haemoglobin — that  is  to  say,  methaemoglobin 
— when  that  form  of  the  blood- colouring 
matter  is  found  dissolved  in  the  urine  with¬ 
out  a  trace  of  red  blood-corpuscles.  In 
some  cases  the  amorphous  red  deposit, 
found  in  the  urine,  has  been  taken  for 
hsematin.  And  this  condition,  under 
which  the  colouring-matter  is  excreted 
apart  from  the  corpuscles,  has  been  termed 
hsematinuria ;  but  spectroscopic  examina¬ 
tion  shows  that,  in  the  large  majority  of 
cases,  the  substance  is  methaemoglobin,  and 
the  condition,  therefore,  should  be  known 
as  hgemoglobinuria.  It  is  scarcely  neces¬ 
sary  here  to  do  more  than  point  out  the 
great  importance  clinically  of  recognising 
this  state  of  things  in  cases  of  liaematuria, 
and,  further,  that  a  leading  characteristic 
is  its  proclivity  to  be  paroxysmal,  and  that 
each  paroxysm  is  evoked  by  cold  and  nerve- 
fatigue. 

Detection  of  methaemoglobin  is  ren¬ 
dered  easy  by — (1)  the  fact  of  the  colour 
being  present  in  the  absence  of  corpuscles  ; 
(2)  the  characteristic  spectrum ;  thus,  the 
urine  being  perfectly  fresh ,  there  will  be 
seen  a  band  in  the  red  between  C  and  D, 
together  with  the  ordinary  bands  of  oxy- 
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haemoglobin  on  the  green  side  of  D,  while 
no  broad  absorption  from  E  to  P  is  seen, 
such  as  is  produced  by  haematin. 


The  accompanying  table  may  be  of  value 
in  estimating  the  clinical  import  of  the 
occurrence  of  blood  in  the  urine  : — 


O 


-<->  o 
X  a 


'1.  Completely  mixed.  (Note  that  the  blood- 
discs  are  mostly  broken  up,  and  that  blood- 
casts  are  common.) 


/Acute  congestion  (idiopathic  and  reflex  action  of  drugs). 
Pyelitis  (acute  septic). 

Embolism. 

j  Tubercular  disease  (usually  pyelitis). 

"  Traumatism  (vide  infra). 

Penal  calculus. 

„  tumour  (especially  carcinoma). 

\Acute  specific  conditions  (scurvy,  blackwater  fever,  &c.). 


■■ 

o  n 


X3  ^ 


o 

a 


o 


fl 


2.  Incompletely  mixed  (i.e.  usually  numerous 
clots).  (Note  that  the  blood-discs  are 
mostly  unaltered,  and  that  casts  are  rare. — 
_  Salkowski  u.  Leube.) 


(Renal  traumatism  (laceration,  gunshot  wounds,  &c.). 

Renal  tumour  (portion of  growth  may  be  entangled  in  clot). 
Rupture  of  bladder. 

Cystitis. 

Vesical  calculus. 

Vesical  tumour  (blood  usually  expelled  at  end  of  act  of  mic¬ 
turition).  Portion  of  growth  may  be  entangled  in  clot. 


It  is,  of  course,  to  be  remarked  that  the 
above  table  only  represents  the  commoner 
conditions  under  which  blood  occurs  as 
such  in  the  urine,  and  that  the  distinction 
drawn  between  the  degrees  of  mixture  and 
the  presence  or  absence  of  clots  is  to  be 
regarded  as  liable  to  frequent  exception. 
Within  reasonable  limits,  however,  the 
above  facts  will  be  found  to  hold  good. 

Of  course,  no  mention  is  made  here  of 
bleeding  from  the  urinary  passages  after 
micturition.  See  Urethra,  Diseases  of  the. 

( b )  Bile-pigments  are  commonly  present 
in  the  urine  in  cases  of  jaundice  (obstruc¬ 
tive)  as  a  dark  brown  coloration,  which  is 
due  to  all  forms  and  derivations  of  bilirubin, 
and  easily  detected  by  Gmelin’s  test  of  the 
play  of  colours  produced  by  the  addition  of 
nitric  acid. 

(c)  Melanin.  This  substance,  the  pig¬ 
ment  of  melanotic  tumours,  is  occasionally 
found  in  the  urine  of  patients  suffering  from 
that  form  of  new-growth.  It  is  usually 
brought  out  by  the  action  of  oxygen,  either 
by  exposing  to  the  air  or  by  oxydising 
reagents,  such  as  nitric  acid. 

(cl)  Indigo  occasionally  appears  in  the 
urine  in  excess,  and  is  of  especial  interest 
to  the  practical  surgeon  from  two  points  of 
view.  In  the  first  place,  its  precursor, 
indican,  is  excreted  by  the  kidneys  when¬ 
ever  the  substance  indol,  which  itself  is  the 
precursor  of  indican,  one  of  the  putrefac¬ 
tive  results  of  pancreatic  digestion,  is  ab¬ 
sorbed  (and  formed)  in  quantity  by  the 
small  intestine.  The  circumstance  of  prac¬ 
tical  interest  under  which  this  occurs  is 
that  of  acute  obstruction  of  the  small  intes¬ 
tine.  Occasionally,  the  indigo  may  reveal 
itself  by  its  colour  when  the  urine  is  allowed 
to  putrefy  with  exposure  to  the  air,  but,  as 
a  rule,  it  is  necessary  to  mix  the  urine  with 
an  equal  quantity  of  hydrochloric  acid,  and 
then  to  add  a  very  little  chloride  of  lime, 
when  the  well-known  colour  of  indigo -blue 


appears,  and  may  be  dissolved  in  chloro¬ 
form.  More  frequently  we  have  seen  the 
colour  to  be  a  red  purple  from  the  forma¬ 
tion  of  indigo-red,  &c.  There  is  no  doubt 
whatever  that  this  reaction  is  useful  as  an 
aid  in  determining  whether  the  obstruction, 
in  a  given  case,  is  affecting  the  large  or 
small  intestine. 

The  second  point  of  interest  is  that,  as 
discovered  by  Dr.  Ord,  it  is  possible  for  an 
indigo  calculus'  to  be  formed,  although,  of 
course,  this  is  very  rare. 

(e)  The  above  rarer  pigments  have  been 
described  before  reference  is  made  to  the 
black  colour  produced  in  mine  by  the  action 
of  carbolic  acid,  because  they  are  mostly  ex¬ 
aggerated  amounts  of  derivatives  normally 
produced  by  tissue-metabolism,  whereas, 
of  course,  the  colour  produced  by  carbolic 
acid  is  almost  always  an  artificial  effect. 
Although  phenol  compounds  have  similarly 
been  found  to  occur  in  the  urine  as  the 
result  of  absorption  by  the  small  intestine 
of  some  of  the  katalytic  products  of  its 
action,  still  the  coloration  of  the  urine  by 
carbolic  acid  usually  means  its  employment 
in  excessive  quantity  as  a  therapeutic  agent. 
The  well-known  black  brown  coloration  of 
the  mine  is  produced  by  oxydation  of  hy- 
drochinon,  which  is  the  form  in  which  the 
phenol  compounds  appear  in  the  urine. 
The  hydrochinon  is  at  first  present  as  a 
colourless  sulphate,  which  splits  up,  and 
the  hydrochinon  becomes  oxydised  to  a 
brown  product.  A  parallel  substance  termed 
brenzcatechin  by  Baumann,  which  also 
darkens  on  exposme  to  the  air,  is  a  phenol 
derivative  belonging  to  the  aromatic  series. 

Having  discussed  the  preliminary  points 
to  be  observed — viz.  the  quantity  passed, 
the  smell,  reaction,  and  colom — we  will 
now  briefly  consider  the  solids  found  as 
pathological  constituents  in  the  urine,  it 
being  remembered,  of  comse,  that  many 
of  these  occur  under  normal  conditions  of 
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health,  and  that  it  is  their  exaggeration  or 
diminution  which  brings  them  into  the 
following  category.  The  points  to  be  ob¬ 
served  are  arranged  in  the  order  of  their 
practical  importance. 

Specific  Gravity. —  The  estimation  of 
the  specific  gravity  is  of  some  value,  when 
the  quantity  of  urine  excreted  is  known,  as 
indicating  the  amount  of  solids  present ;  but 
variations,  not  exactly  commensurate  with 
increase  in  weight  of  the  solid  constituents, 
occur  when  the  specific  gravity  is  raised  by 
the  presence  of  sugar,  albumin,  &c.,  an  aver¬ 
age  normal  being  1020. 

Urea.  See  Urea. 

Albumin. — In  the  very  large  majority 
of  cases  the  albumin,  which  appears  in  the 
urine  as  the  necessary  result  of  destruc¬ 
tive  degenerative  conditions  attacking  the 
glomeruli,  &c.,  of  the  kidney,  is  serum 
albumin,  pure  or  mixed  with  serum  glo¬ 
bulin,  and  as  such  is  detected  by  the  now 
classical  methods  of  heat,  acidification, 
picric  acid,  Oliver’s  test  papers,  &c.,  for 
details  of  which  the  manuals  of  urine-test¬ 
ing  may  be  consulted.  The  quantitative 
estimation,  however,  deserves  especial  at¬ 
tention,  as  being  a  factor  of  great  moment 
in  deciding  the  practicability  of  surgical 
operative  procedures  in  a  patient  suffering 
from  this,  the  ordinary  form  of  albuminuria. 
A  rough  estimate  of  the  amount  passed  may 
be  made  by  taking  a  sample  of  the  whole 
twenty-four  hours’  urine,  precipitating  the 
albumin,  and  allowing  the  precipitate  to 
settle  for  twenty-four  hours.  The  latest 

Albumin. 


'  a.  Renal  vascular 
changes 


1.  Serum  albumin  (and 
globulin). 


serum 


b.  Renal  parenchy¬ 
matous  changes 


form  of  this  method  (Esbach’s)  consists  in 
perfect  precipitation  with  picric  acid,  and 
collection  of  the  urine  and  precipitate  in 
graduated  tubes.  The  more  elaborate  re¬ 
sults,  obtained  by  weighing  the  dried  mass 
obtained  from  the  total  twenty-four  hours’ 
urine,  are  to  be  relied  on  only  where  very 
accurate  work  is  required,  but  a  sufficiently 
good  clinical  result  will  be  obtained  by  the 
above  simple  methods  of  allowing  the  pre¬ 
cipitate  to  settle.  The  influence  of  the  al¬ 
buminous  urine  on  polarised  light  is  also 
made  use  of  in  estimating  the  amount  of 
albumin  more  or  less  accurately.  Before 
alluding  to  the  practical  importance,  in 
clinical  surgery,  of  correctly  estimating  the 
occurrence  and  degree  of  albuminuria,  it 
will  be  better  to  tabulate  the  kinds  of 
albumin  known  with  certainty  to  be  ex¬ 
creted  pathologically,  and  at  the  same  time 
to  note  the  conditions  of  such  excretion. 
The  fact,  however,  that  albumin  in  the  form 
of  egg  albumin,  or  albumen,  when  taken 
in  excess  by  way  of  diet  will  appear  as  such 
in  the  urine  (having  escaped  digestion  by 
reason  of  its  quantity),  is  first  to  be  thought 
of  in  seeking  for  a  cause  in  any  given  case 
of  albuminuria  ;  and  further,  it  is  to  be  re¬ 
membered  that,  in  a  certain  proportion  of 
people  who  are  apparently  in  fair  health, 
albuminuria  may  appear  in  an  intermittent 
or  paroxysmal  form,  the  exciting  causes  of 
which  are  very  obscure. 

The  following  list  gives  the  various 
kinds  of  albumin  producing  the  condition 
of  albuminuria : — 

Causation  of  Abnormal  Excretion. 

f  Arterial  blocking  (vasomotor  ?). 

t  Venous  obstruction  (pressure  of  tumours,  &c.). 

/Acute  inflammation  (simple  or  septic). 

Hyperaemia,  &c.,  in  fevers  of  severe  and  continued  type. 
(This  includes  all  specific  diseases,  zymotic  and  septic.) 

-<  Chronic  nephritis. 

Chronic  interstitial  ditto  (granular  contracted  kidney). 
Albuminoid  degeneration. 

V  Pregnancy. 


c.  Injuries,  &c.,  of 
the  nervous  sys-  ■ 
tern 


These  probably  are  indirectly  through  the  vasomotor 
system  for  the  most  part,  but  possibly  also  of  course 
by  direct  action  on  the  kidney. 


d.  Drugs 

k 


All  violently  acting  substances,  which  increase  renal, 
secretion. 


2.  Hemialbumose  (halfway  substance  between  albumin  t  Osteomalacia  (Bence  Jones), 
and  peptone).  Determinable  by  clotting  in  the  cold  -  Urticaria  (Salkowski). 

after  urine  has  been  boiled  with  HN03  and  filtered  hot.  ( HEemoglobinuric  condition  (Neale). 

3.  Peptone.  Determinable  by  precipitation  by  tannin, 
phosphomolybdic  acid,  and  by  giving  a  red  violet 
colour  when  mixed  with  alkaline  copper  sulphate 
solution.  If  albumin  is  already  present,  it  is  got  rid 
of  by  treating  the  urine  with  acetate  of  soda  and 
ferric  chloride,  boiling  and  filtering. 


Occurs  when  general  metabolism  is  much  disturbed,  as, 
in  phosphorus-poisoning  and  in  profuse  suppuration. 
See  Albuminoid  Degeneration. 


The  clinical  importance  of  albuminuria, 
in  its  relation  to  practical  surgery,  will  be 
seen  from  the  foregoing  table  to  narrow 


itself  to  two  distinct  issues.  In  the  first 
place,  the  condition  indicates  general  de¬ 
pression  of  metabolism  both  primary  arid 
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secondary,  and  therefore,  if  general  opera¬ 
tive  measures  are  in  any  way  con¬ 
templated,  their  performance  should  de¬ 
pend  entirely  on  the  amount  of  albumin 
daily  excreted  on  the  one  hand,  and  the 
urgency  of  the  operation  on  the  other. 
Further,  a  prognosis  as  to  the  chance  of 
the  wound  healing,  the  recovery  from 
shock,  &c.,  must  also  be  determined  simply 
by  the  degree  to  which  the  albuminuria  ex¬ 
tends,  compared  with  the  general  physical 
condition  of  the  patient.  In  expressing 
these  very  general  conclusions,  it  is  to  be 
understood  that  the  kidneys  are  supposed 
diseased  in  any  of  the  above-mentioned 
ways,  except  that  by  albuminoid  degenera¬ 
tion.  In  this  last  condition  several  cases 
have  from  time  to  time  been  recorded  with 
indubitable  accuracy,  where  there  was  albu¬ 
minuria  coupled  with  the  other  signs  of  the 
disease,  and  yet  where  recovery  has  fol¬ 
lowed  even  such  an  operation  for  complete 
removal  of  the  diseased  part  as  amputa¬ 
tion  through  the  hip-joint.  The  second 
point  is  much  more  important — namely, 
the  question  how  far  it  is  advisable  to 
operate  upon  the  urinary  tract,  where  there 
is  coexistent  albuminuria.  Under  the 
heading  Urethral  Fever  will  be  found  de¬ 
scribed  that  condition  of  the  nervous  sys¬ 
tem  which  is  excited  by  operations  on  the 
urethra ;  the  reflex  congestion  of  the  kid¬ 
neys  which  follows  such  interference,  in  a 


large  proportion  of  such  cases,  must  of 
course  demand  special  attention  when  the 
kidneys  are  already  so  degenerated  as  to 
admit  of  the  excretion  of  albumin.  As  a 
rule,  the  precautions  described  in  the 
article  referred  to  will  prevent  an  untoward 
result  if  the  albuminuria  is  slight,  such  as 
not  infrequently  accompanies  severe  stric¬ 
tures.  As  most  operative  measures  on  the 
urinary  tract,  however,  are  surgical  neces¬ 
sities,  the  fact  of  coexistent  albuminuria 
will  not  usually  weigh  much  with  the  sur¬ 
geon  in  deciding  what  to  do,  but  it  should 
count  very  heavily  in  the  formation  of  a 
prognosis.  Indeed,  for  such  a  prognosis, 
the  degree  of  albuminuria  must,  other 
things  being  equal,  be  regarded  as  the 
factor  of  first  importance.  See  Albumin¬ 
uria. 

Sugar. —  Of  the  utmost  importance  to 
the  practical  surgeon  is  the  occurrence  of 
glycosuria,  for  not  only  has  he  then  to  do 
with  a  disturbance  of  the  proper  storage 
and  metabolism  of  the  carbohydrates  in  the 
body,  but,  also,  has  to  take  into  account  the 
great  derangement  of  the  general  metabolic 
processes  which  follows  as  a  secondary  re¬ 
sult  of  the  circulation  of  sugar  as  such, 
and  which  is  revealed  by  the  clinical  ob¬ 
servations  of  emaciation  and  the  often 
greatly  increased  excretion  of  urea.  The 
causes  of  glycosuria,  where  the  sugar  is 
dextrose,  may  be  tabulated  as  follows  — 


Action  of — 

1.  General  causes 


( Pregnancy. 

.  1  Suckling. 

I  Over-feeding. 


2.  Lesions  of  the  nervous 
tem 


'Injuries  of  the  medulla  oblongata  and  base  of  the  brain  and  cervical  spinal 
cord. 

sys- J  Haemorrhage  into  parts  of  the  cerebrum. 

Concussion,  with  laceration  of  the  brain. 

Meningitis. 

.Tumours  of  the  base  of  the  brain. 


3.  Specific  diseases 

4.  Drugs  . 


Malaria,  cholera,  diseases  of  the  Tver,  diseases  of  the  heart  and  lungs  which 
.  -  produce  congestion  of  jhe  liver — e.g.  chronic  lung-diseases  and  tricuspid 
.  incompetency. 

.  Chloral,  chloroform,  ether,  alcohol,  amyl  nitrite,  morphia,  curare,  &c. 


The  detection  and  estimation  of  the 
sugar,  by  means  of  Fehling’s  solution,  is 
too  well-known  to  need  repetition  here. 
We,  therefore,  shall  pass  on  to  glance  at  the 
general  effect  on  the  system  which  is  pro¬ 
duced  by  glycosuria,  and  which  necessi¬ 
tates  great  alteration  in  the  surgical  treat¬ 
ment  of  disease.  In  the  first  place,  as 
just  remarked  with  reference  to  albumin¬ 
uria,  and  hinted  at  in  explaining  the  in¬ 
crease  of  urea  excreted  in  this  disease, 
the  general  degeneration  of  the  tissues 
will  render  it  of  course  highly  advisable 
not  to  perform  any  operation,  unless  abso¬ 
lutely  or  urgently  necessary,  upon  a  dia¬ 
betic  patient.  It  is  this  degeneration  of 


the  connective  tissues,  of  the  skin,  &c., 
which  easily  leads  to  suppuration,  boils, 
&c.,  commonly  attacking  these  patients. 
The  transitory  glycosuria  which  occasion¬ 
ally  attacks  members  of  a  glycosuric 
family,  and  senile  glycosuria  also,  must 
be  distinguished  from  the  ordinary  fatal 
disease,  diabetes,  in  forming  any  such  con¬ 
clusions  as  that  above  indicated.  Very 
rarely,  sugar  of  muscle,  inosite,  has  been 
found  in  the  urine. 

Chyle. — In  chyluria  the  urine  contains 
a  white  albuminous  fluid,  which  forms  a 
sort  of  sediment,  partly  composed  of  small 
cells,  &c.  In  chyluria  the  coexistence  of 
albumin  and  fat  is  of  importance,  as  sug- 
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gesting  at  once  the  true  nature  of  this  con¬ 
dition  ;  but  it  is  impossible  to  confound 
it  with  that  seen  (rarely)  after  fractures  of 
bones  (so-called  Lipuria,  vide  infra),  the 
milky  emulsion  showing  that  the  fluid  in 
the  urine  is  chyle,  and  not  the  mechani¬ 
cal  mixture  of  oil  and  urine  about  to  be 
described.  How  the  lymphatics  come  to 
discharge  their  contents  into  the  urinary 
passages  is  unknown ;  but  both  in  India 
and  in  England  (in  persons  who  have  been 
abroad),  the  filaria  sanguinis  hominis 
worm  has  been  detected  in  the  blood,  appa¬ 
rently  possessing  a  causal  relation  to  the 
condition.  In  many  cases,  however,  this 
factor  is  apparently  wanting,  and  its 
pathology  remains  obscure.  Chyluric 
patients  are,  by  reason  of  the  direct  inter¬ 
ference  with  the  absorption-power  of  the 
lymphatic  system,  specially  bad  subjects 
for  surgical  treatment.  See  Chyluria. 

Fat ,  or  excretion  of  fat,  will  readily 
occur  under  mechanical  conditions  which 
liberate  it  from  its  normal  position,  such 
liberation  being  effected  by  traumatic 
means.  This  is  not  the  place  to  describe  in 
detail  the  pathology  of  fat-embolism  ;  but 
in  very  severe  crushing  fractures,  where 
a  quantity  of  bony  cancellous  tissue,  me¬ 
dulla,  &c.,  is  injured,  as  e.g.,  at  the  lower 
end  of  the  femur,  fat  is  occasionally  ab¬ 
sorbed  (of  course  as  oil),  and  has  produced 
embolism  in  the  lungs,  &c.  That  it  should 
be  excreted  by  the  kidneys  is  not  sur¬ 
prising,  and  more  than  one  author  has  de¬ 
tected  the  fat  on  the  surface  of  the  urine. 
This,  however,  is  not  the  experience  of 
English  observers,  and  it  is  yet  doubtful 
how  far  the  kidneys  can  excrete  the  fat  in 
such  cases.  See  Fat  Embolism. 

The  causes  of  fat  (as  such)  being  present 
in  the  urine  are — 

1.  Traumatism  of  bones. 

2.  Phosphorus -poisoning. 

Very  rarely  cholesterin  has  been  found 
in  the  mine  (Salkowsld). 

Victor  Horsley. 

URINE,  Retention  of.  See  Retention 
of  Urine. 

URTICARIA  (Synon.  Cnidosis;  Nettle- 
rash). — An  acute  or  chronic  disease  of  the 
skin,  characterised  by  the  appearance  of 
wheals  on  any  part  of  the  cutaneous  sur¬ 
face,  including  the  scalp,  and  occasionally 
on  the  mucous  membrane  of  the  mouth 
and  throat.  Wheals,  which  are  patho¬ 
gnomonic  of  urticaria,  are  due  to  acute  cir¬ 
cumscribed  oedema  of  the  skin,  and  vary 
much  in  size  and  appearance.  They  may 
be  no  bigger  than  a  split  pea,  or  as  large  as 


an  egg  or  more,  and  sometimes,  when  closely 
placed  or  confluent,  may  occupy  a  large 
tract  of  the  skin  (urticaria  conferta).  Then' 
colour  varies  with  the  amount  of  hyper - 
semia  by  which  they  are  accompanied ; 
they  are  vivid  pink,  or  of  a  paler  red  tint, 
which  is  not  uncommonly  limited  to  the 
margin  of  the  wheal,  the  central  part  being 
of  a  bright  whitish-grey  (U.  porcellanea) ; 
sometimes  the  whole  wheal  is  white,  and 
is  seated  on  faintly  erythematous,  but  other¬ 
wise  normal,  skin.  They  are  circumscribed, 
and  project  above  the  surface  to  a  varying 
extent,  bemg  nearly  always  flattened ;  but 
in  some  cases  they  are  accompanied  by 
oedema  of  the  subcutaneous  areolar  tissue, 
and  are  then  not  only  of  large  size,  but 
very  prominent  (U.  tuberosa;  giant  urti¬ 
caria).  When  they  are  situated  on  parts 
in  which  the  skin  is  loose  (eyelids,  prepuce, 
scrotum),  they  give  rise  to  much  diffused 
swelling.  In  shape  they  are  rounded  or 
oval  as  a  rule,  giving  rise  by  confluence 
to  the  most  various  gyrate  and  map -like 
figures,  but  often  form  prominent  streaks, 
straight  or  irregular  in  course.  Sometimes, 
the  amount  of  serum  poured  out  in  a  wheal 
is  so  great  as  to  raise  the  epidermis  in  a 
bleb  (U.  bullosa),  or  congestion  is  so  ex¬ 
treme  that  rupture  of  capillaries  may  occur, 
blood  being  poured  out  into  the  skin  (U. 
heemorrhagica ;  purpura  urticans).  The 
one  character  which  is  common  to  them 
all  is  their  evanescence ;  they  apjoear  sud¬ 
denly,  and  after  lasting  a  short  time  (a  few 
hours  at  most),  disappear  completely  with 
equal  suddenness,  leaving  absolutely  no 
trace  of  their  existence,  the  skin  on  which 
they  were  seated  returning  to  a  perfectly 
normal  condition,  except  when  vesication 
or  haemorrhage  has  occurred. 

Wheals  are  due  to  a  great  variety  of 
causes,  but  in  order  that  these  should  be 
efficient  there  must  be  a  specially  irritable 
skin,  or  idiosyncrasy,  in  the  affected  per¬ 
sons;  for,  of  many  subjected  to  the  same 
conditions,  by  no  means  all  get  urticaria. 
When  this  irritability  is  extreme,  simple 
friction  by  rough  clothing,  as  flannel,  is 
enough  to  produce  wheals,  and  they  can 
always  be  evoked  by  rubbing  with  a  blunt 
instrument  or  scratching  (U.  factitia).  Con¬ 
tact  with  aniline  dyes,  exposure  to  cold, 
and  electrical  stimulation,  will  also  produce 
wheals  on  specially  sensitive  skins.  All 
diseases  of  the  skin  in  which  there  is  much 
itching  are  very  liable  to  give  rise  to  urti¬ 
caria,  as  scabies,  phthiriasis,  eczema,  pru¬ 
rigo  ;  further,  the  more  direct  irritation  of 
the  bites  and  stings  of  insects,  fleas,  bugs, 
gnats,  &c.,  and  contact  with  nettles,  may 
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give  rise  to  more  or  less  extensive  outbreaks 
of  wheals.  Indirect  causes  of  urticaria  are 
very  numerous  ;  the  more  important  are — 
{a)  irritation  of  some  part  of  the  mucous 
membrane  of  the  digestive,  urogenital,  and 
perhaps  respiratory  tracts  ;  thus,  outbreaks 
have  been  observed  to  follow  dentition,  the 
passage  of  gall-stones,  puncture  of  hydatid 
cysts  of  the  liver,  intestinal  worms,  the 
application  of  leeches  to  the  os  uteri, 
menstrual  irregularities,  miscarriage  and 
asthma.  (b)  Certain  diseased  conditions 
have  been  noticed  to  be  frequently  accom¬ 
panied  by  urticaria  ;  for  instance,  jaundice, 
diabetes,  Bright’s  disease,  ague,  rheuma¬ 
tism  and  typhoid  fever,  (c)  Various  articles 
of  food  are  among  the  most  frequent  causes : 
chiefly  shell-fish — as  crabs,  lobsters,  and 
mussels ;  eggs,  mushrooms  and  cucumbers ; 
raw  fruit — especially  strawberries  and  cur¬ 
rants — and  various  other  substances,  in  spe¬ 
cially  susceptible  persons,  (d)  Many  drugs 
have  occasionally  given  rise  to  urticaria  :  as 
copaiba,  cubebs,  turpentine  and  essential 
oils,  capsicum,  santonin,  chloral,  morphia, 
and  salicylic  acid.  The  three  last-men¬ 
tioned  groups  probably  give  rise  to  urti¬ 
caria  owing  to  the  circulation  of  abnormal 
materials  in  the  blood,  (e)  Lastly,  urti¬ 
caria  may  have  a  purely  neurotic  origin ; 
it  has  been  noticed  to  alternate  with  or  re¬ 
place  neuralgia ;  and  mental  excitement, 
the  passions  of  anger,  fright,  and  grief  are 
sometimes  the  starting-point  of  severe  out¬ 
breaks. 

Urticaria  is  doubtless  to  be  looked  upon 
as  an  angio-neurosis,  an  irritation  of  the 
terminations  of  sensory  nerves  in  the  skin 
and  mucous  membranes  being  followed  by 
reflex  spasm  of  the  arterioles  in  the  affected 
part,  and  this,  again,  by  paresis,  leading  to 
congestion  and  serous  effusion.  Accordingly, 
the  microscopic  appearances  of  a  wheal  are 
mainly  cedematous  swelling  of  the  rete  Mal- 
pighii  and  of  the  corium,  with  a  slight  ac¬ 
cumulation  of  leucocytes  in  the  latter  around 
the  blood-vessels,  which  are  dilated  and  full 
of  blood  at  the  margins  of  the  wheal,  the 
central  parts  being  anaemic  owing  to  pressure 
of  the  effusion ;  the  lymphatic  vessels  of 
the  part  are  also  dilated  and  full  of  cor¬ 
puscles. 

Urticaria  consists  essentially  in  the  ap¬ 
pearance  of  wheals,  which  have  been  already 
fully  described  ;  but  the  following  varieties 
may  be  noticed,  as  their  symptoms  differ  to 
some  extent. 

1.  Acute  Urticaria. — This  form  is  often 
accompanied  by  a  rise  of  temperature,  pre¬ 
ceded  by  languor,  chilliness,  &c. ;  sometimes 
the  fever  is  very  high  (U.  febrilis),  and  there 


may  be  delirium.  The  patient  is  much  dis¬ 
tressed  by  sensations  of  burning,  tingling, 
or  itching,  which  are  soon  followed  by  a 
copious  outbreak  of  wheals,  generally  affect¬ 
ing  a  large  part  of  the  cutaneous  surface, 
and  accompanied  by  much  erythema  ;  when 
the  face  is  affected  much  disfigurement  re¬ 
sults  from  general  oedema.  In  this  severest 
form  of  urticaria,  which  is  fortunately  rare, 
the  mucous  membrane  of  the  mouth,  fauces, 
and  pharynx  is  often  implicated ;  the  tongue, 
uvula,  and  soft  palate  become  much  swollen, 
and  swallowing  is  rendered  difficult.  Dys¬ 
pnoea  often  is  present,  especially  when  the 
larynx  is  involved;  notwithstanding  the 
severity  of  the  general  symptoms,  the  fever 
is  sometimes  very  slight.  The  onset  is  very 
sudden,  and,  happily,  subsidence  also,  a  few 
hours  to  a  few  days  bringing  the  attack 
to  an  end.  The  commonest  cause  of  this 
variety  appears  to  be  a  severe  mental 
shock ;  but  errors  in  diet,  of  the  kinds 
already  enumerated,  not  infrequently  give 
rise  to  a  severe  general  urticaria  (U.  ab 
ingestis),  which  runs  a  very  rapid  course, 
and  may  be  at  an  end  in  a  few  hours  (U. 
evanida). 

2.  Chronic  Urticaria. — An  acute  attack, 
however,  not  uncommonly  passes  into  a 
milder  condition,  without  fever,  in  which 
wheals  continue  to  appear  from  time  to 
time  on  various  parts  of  the  body,  and  this 
state,  with  remissions,  may  continue  for 
weeks,  months,  or  years.  The  remissions, 
though  usually  distinct,  are  sometimes  so 
slightly  marked  that  there  is  a  practically 
continuous  production  of  wheals ;  which, 
however,  retain  their  distinguishing  cha¬ 
racters  of  abrupt  appearance  and  subsidence 
and  short  duration  (U.  perstans  ;  urticatio). 
This  condition  is  the  cause  of  much  suffer¬ 
ing  to  the  patient,  and  may  give  rise  to 
anaemia  and  weakness,  sleep  especially  being 
much  interfered  with.  It  has,  on  rare  occa¬ 
sions,  been  followed  by  blotchy  pigmentation 
of  the  skin. 

3.  Urticaria  Papulosa  (Lichen  urti¬ 
catus). — This  variety  is  confined  to  chil¬ 
dren,  and  usually  occurs  in  those  who  are 
out  of  health  and  weakly,  but  is  now  and 
then  met  with  in  the  robust.  It  is  charac¬ 
terised  by  the  appearance,  chiefly  at  night, 
of  pale  red  wheals,  varying  in  size  from  a 
finger-nail  to  an  almond,  scattered  over  the 
trunk  and  extremities,  most  plentifully  on 
the  former.  The  wheals  subside,  but  leave 
behind  them  small  pale  hemp-seed-sized 
papules,  which  are  more  permanent,  lasting 
several  days ;  these  are  due  to  effusion  of 
lymph,  and  are  undoubtedly  produced  by 
scratching,  as  they  are  found  excoriated  or 
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with  minute  adherent  blood-crusts,  are 
intermixed  with  scratch-marks,  and  differ 
in  no  particular  from  the  precisely  similar 
papules  which  are  met  with  in  scabies, 
phthiriasis,  and  prurigo.  The  disease  is 
very  obstinate,  and  resists  treatment,  espe¬ 
cially  when  it  cannot  be  associated  with 
digestive  derangement,  dirt,  and  bad  hy¬ 
gienic  conditions. 

4.  Urticaria  Pigmentosa. — This  name 
is  given  to  an  extremely  rare  affection,  of 
which  about  twenty  cases  have  been  de¬ 
scribed.  They  all  occurred  in  children,  the 
age  of  onset  varying  from  a  few  days  to 
six  months  ;  the  general  health  was  usually 
good;  the  duration  of  the  disease  always 
very  long,  lasting  for  years.  The  lesions 
met  with  are  of  two  kinds :  (a)  flat,  pig¬ 
mented,  more  or  less  erythematous  patches 
of  varying  size,  not  raised,  scattered  over 
the  whole  surface  except  the  palms  and 
soles,  most  numerous  and  largest  on  the 
trunk ;  the  erythematous  patches  are  con¬ 
stantly  the  seat  of  fugitive  wheals.  (5) 
Raised,  pigmented  nodules,  which  are  per¬ 
manent  ;  the  distribution  is  the  same.  The 
pigmentation  in  both  varies  from  buff'  to 
light  brown,  and  the  wheals,  although  met 
with  in  both,  are  most  characteristic  of  the 
first  form.  The  permanent  pigmented  no¬ 
dules,  although  they  may  occupy  the  site 
of  wheals,  are  no  longer  to  be  included  in 
this  category;  they  last  for  many  years, 
and  are  richly  infiltrated  with  cells. 

Diagnosis. — The  diagnosis  of  urticaria 
need  give  rise  to  no  difficulty,  if  it  be  re¬ 
membered  that  wheals  are  the  essential 
mark  of  the  disease,  and  that  these,  how¬ 
ever  various  in  aspect,  size,  and  distribution, 
are  invariably  characterised  by  abrupt  ap¬ 
pearance  and  subsidence,  and  by  evanes¬ 
cence  ;  further,  that  itching,  stinging,  and 
tingling  are  prominent  symptoms  in  urti¬ 
caria,  and  are  absent,  or  only  slight,  in 
other  affections  to  which  it  bears  a  super¬ 
ficial  resemblance.  When  the  face  is  at¬ 
tacked,  and  especially  if  there  be  high  fever, 
the  oedema  of  the  eyelids  and  general 
swelling  may  be  so  considerable  as  to  pro¬ 
duce  a  close  likeness  to  erysipelas ;  the 
rapid  evanescence,  the  large  cutaneous  area 
simultaneously  affected,  the  absence  of 
spreading  at  the  margin,  and  subsidence 
without  branny  desquamation,  will  be  suffi¬ 
cient  to  distinguish  it.  The  red  rash  which 
accompanies  acute  urticaria  may  be  mis¬ 
taken  for  scarlatina ;  but  its  occurrence  on 
the  face,  its  more  sudden  onset,  the  intense 
itching,  and  the  absence  of  the  characteristic 
throat  and  tongue  of  scarlatina,  are  suffi¬ 
cient  distinctions,  even  without  the  charac¬ 


teristic  wheals.  Some  gyrate  and  annular 
wheals  are  like  the  lesions  of  certain  va¬ 
rieties  of  erythema  multiforme  ;  but  in  the 
latter  we  have  a  characteristic  localisation, 
a  darker  red  colour,  a  greater  permanence, 
and  much  less  itching.  The  large  swellings 
of  erythema  nodosum  are  not  unlike  the 
wheals  of  urticaria  tuberosa  ;  but  here  also 
localisation,  permanence,  absence  of  itching, 
and  especially  the  characteristic  bruise - 
tints  during  subsidence,  will  easily  clear  up 
the  case.  The  bullous  form  of  urticaria  is 
not  likely  to  be  confounded  with  pemphigus, 
if  it  be  borne  in  mind  that  in  the  latter  the 
bullae  appear  in  successive  crops,  and  are 
mostly  seated  on  skin  which  is  in  all  re¬ 
spects  normal.  Only  a  careless  observer  can 
take  the  chronic,  unchanging,  pigmented 
maculae  and  nodules  of  urticaria  pigmentosa, 
unassociated  as  they  are  with  any  other 
lesion — except  wheals,  for  infantile  syphilis. 

Treatment. — The  treatment  of  urticaria 
resolves  itself  into  discovery  of  the  cause, 
and  its  removal  when  possible  ;  when  this 
cannot  be  done,  the  results  of  medication 
are  often  very  unsatisfactory,  although  great 
improvement  may  be  nearly  always  obtained 
and  the  distress  relieved  by  palliative  mea¬ 
sures.  When  the  wheals  are  due  to  scabies 
and  pediculi,  these  parasites  must  be  de¬ 
stroyed  by  the  usual  methods ;  the  irritation 
caused  by  the  bites  of  fleas,  bugs,  and  gnats 
should  be  met  by  removal  of  the  cause  when 
possible,  and  by  the  application  of  a  lotion 
containing  bicarbonate  of  soda,  or  of  sal 
volatile.  If  eczema  be  present,  that  must  be 
cured  first,  and,  when  it  is  at  an  end,  the 
urticaria  will  probably  not  require  much 
further  treatment.  The  other  sources  of  ex¬ 
ternal  irritation,  rough  flannel  in  contact 
with  the  skin,  stuffs  coloured  with  aniline 
dyes,  or  even  badly-fitting  undergarments, 
which  are  likely  to  cause  friction  especially 
at  the  root  of  the  neck,  across  the  shoulders, 
and  around  the  waist,  should  be  carefully 
loot  ed  for,  and  rectified  when  found.  The 
dress  of  urticarial  patients  should  be  neither 
too  light  nor  too  heavy,  since  both  heat  and 
cold  are  likely  to  be  injurious ;  for  this 
reason  they  should  avoid  crowded  hot  places, 
as  theatres,  and  sleep  in  a  cool  room,  with 
light  bedclothes. 

If  no  external  cause  can  be  discovered, 
we  must  inquire  into  the  condition  of  the 
internal  organs,  more  especially  the  alimen¬ 
tary  canal,  and  it  is  here  that  the  irritation 
which  is  reflected  upon  the  skin  will  be 
very  frequently  met  with ;  if  it  be  found 
that  any  of  the  articles  of  food  already 
specified  have  been  recently  taken,  or  that 
any  drug  has  been  administered  likely  to 
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cause  an  outbreak  of  wheals,  these  should, 
of  course,  at  once  he  stopped.  The  attack 
itself  is  best  treated,  if  seen  early,  by  a  quick 
emetic,  such  as  sulphate  of  zinc  or  mustard, 
and  a  brisk  purge,  more  especially  if  the 
mucous  membrane  of  the  mouth  and  throat 
be  affected ;  if  there  is  much  fever,  an 
nntimonial  saline  will  be  beneficial,  or  the 
administration  of  alkalies  and  diuretics, 
together  with  fluid  food,  may  be  sufficient. 
"When  there  has  been  much  antecedent 
dyspepsia,  this  should  be  treated  carefully, 
and  the  diet  must  be  regulated ;  of  course 
all  the  articles  likely  to  cause  urticaria 
must  be  forbidden,  and,  in  addition,  coffee, 
pungent  condiments,  and  stimulants  should 
be  excluded;  but  it  is  necessary  to  study 
the  idiosyncrasy  of  each  patient  with  regard 
to  food,  as  perfectly  harmless  substances, 
such  as  milk  or  eggs,  will  often  cause  urti¬ 
caria  in  the  specially  predisposed.  When 
taenia  or  other  intestinal  worms  are  present, 
they  must  be  treated  by  appropriate  means. 
Locally,  lotions  may  be  employed  to  allay 
the  itching,  the  best  being  one  of  carbolic 
acid  (1  to  40  or  60)  or  chloral  (gr.  x.  ad  fyj.) ; 
alkaline  and  starch  baths  are  also  useful. 
If  the  urticaria  occurs  in  association  with 
menstrual  irregularities  in  anaemic  and 
hysterical  women,  iron  is  especially  indi¬ 
cated,  and  arsenic  is  occasionally  of  value 
in  small  doses  ;  but  these  cases  are  often 
obstinate  and  difficult  to  treat.  When  the 
affection  appears  in  the  course  of  acute 
disease,  as  rheumatism  and  typhoid  fever, 
it  requires  no  special  treatment  beyond  a 
little  soothing  lotion,  and  will  subside  of  it¬ 
self  when  the  illness  which  it  complicates  is 
at  an  end. 

The  same  rule  applies  to  cases  occurring 
in  association  with  chronic  disorders,  as 
Bright’s  disease  and  diabetes  ;  but  here,  as 
the  irritation  is  due  to  the  circulation  in  the 
blood  of  abnormal  materials  which  are  a 
necessary  concomitant  of  an  incurable  con¬ 
dition,  it  is  obvious  that  amelioration  only 
can  be  looked  for,  the  urticaria  improving 
jpari jpassu  with  the  general  health.  An  acute 
urticaria  due  to  mental  shock  will  subside 
of  itself,  and  requires  no  special  treatment 
beyond  a  day  or  two’s  rest  in  bed ;  possibly, 
a  saline  purge  may  be  required.  Where  a 
purely  neurotic  urticaria  is  of  intermittent 
type,  quinine,  especially  combined  with 
hydrobromic  acid,  and  arsenic  are  indicated  ; 
in  other  chronic  neurotic  cases  much  diffi¬ 
culty  will  be  encountered,  and  the  drugs 
recommended  are  so  numerous  that  it  is 
plain  that  all  are  often  unsatisfactory.  The 
following  may  be  tried  :  Salicylate  of  soda, 
tincture  of  cannabis  indica,  tincture  of  bella¬ 


donna,  and  bromide  of  potassium  ;  atropin 
by  the  mouth,  in  doses  of  1  to  2  milli¬ 
grammes  (about  grain  ~  to  per  diem, 
has  lately  been  much  praised ;  it  is  also 
necessary  in  these  cases  that  all  dietetic 
and  hygienic  precautions  should  be  taken, 
and  good  results  have  been  stated  to  follow 
change  of  air  and  scene. 

In  the  treatment  of  urticaria  papulosa, 
hygienic  measures  are  of  the  first  im¬ 
portance  ;  without  cleanliness,  pure  air, 
good  food,  and  suitable  clothing,  but  little 
progress  can  be  made.  WThen  these  con¬ 
ditions  are  favourable,  treatment  should 
be  directed  to  improving  the  digestion, 
which  is  nearly  always  faulty,  the  urine 
being  often  loaded  with  urates,  and  the 
stools  deficient  in  bile  or  otherwise  abnor¬ 
mal  ;  a  mixture  containing  bicarbonate  of 
soda  in  some  aromatic  water,  with  or  with¬ 
out  bismuth,  to  which  bromide  of  potassium 
may  be  added,  and  occasional  doses  of  grey 
powder  or  rhubarb  and  soda  will  be  found 
beneficial ;  while  anaemia  and  debility  are 
best  treated  by  cod-liver  oil  and  iron.  If 
intestinal  worms  are  present,  treatment 
should  be  directed  to  their  removal.  Locally, 
weak  alkaline  baths,  followed  by  inunction 
with  oil  or  vaseline,  may  be  recommended, 
and,  in  very  chronic  cases,  an  ounce  of  potassa 
sulphurata  may  be  added  to  the  bath  ;  if  the 
itching  is  extreme,  a  lotion  of  carbolic  acid 
or  some  other  antipruritic  may  be  used.  It 
should  be  remembered  that  the  affection  is 
very  obstinate,  and  liable  to  relapse  under 
any  treatment.  J ohn  Cavafy. 

UTERINE  APPENDAGES,  Removal 
of  the. — The  position  of  the  patient,  of  the 
tables,  and  of  the  instruments,  spray-pro¬ 
ducer,  &c.,  are  exactly  the  same  as  for  Ova¬ 
riotomy,  and  need  not  be  again  described. 
The  opening  in  the  macintosh  sheet  which 
covers  the  abdomen  should  be  long  and 
narrow  :  long,  because  if  it  be  found  ad¬ 
visable  to  remove  the  tumour  a  long  in¬ 
cision  will  be  necessary;  and  narrow,  to 
expose  as  little  of  the  abdominal  parietes  as 
possible,  so  as  to  avoid  chill  during  the  ope¬ 
ration.  In  addition  to  the  instruments  re¬ 
quired  for  ovariotomy,  a  couple  of  Kceberle’s 
serre-nceuds  which  have  been  for  some 
days  in  carbolic  oil  (1  to  20),  several  wires 
of  different  lengths  and  sizes,  a  pair  of 
special  forceps  for  tightening  and  cutting 
the  wire,  and  a  strong  nickel-plated  cork¬ 
screw  should  be  at  hand.  The  Nelaton  for¬ 
ceps  and  the  vulsellum  will  not  be  wanted, 
and  need  not  be  placed  in  the  trays. 

An  incision  three  inches  long  should  first 
be  made,  so  that  the  hand  can  be  introduced 
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and  the  position  of  the  ovaries  and  tubes 
and  then’  relation  to  the  tumour  ascertained. 
If  the  size  and  nature  of  the  tumour  he  such 
as  to  afford  a  good  prospect  of  cure  from  the 
removal  of  the  appendages,  and  the  relations 
of  the  latter  to  the  tumour  such  that  they 
can  he  cleanly  and  safely  removed,  they 
should  he  dealt  with  just  as  in  Ovariotomy 
and  Oophorectomy  ;  but  special  care  must 
he  taken  not  to  puncture  any  vessels  in 
transfixing,  because  it  is  much  more  diffi¬ 
cult  always,  and  often  quite  impossible,  to 
apply  a  fresh  ligature  on  the  proximal  side 
of  the  puncture  to  stop  liEemorrhagc  from 
it.  Both  sides  should  be  securely  ligatured, 
and  any  sponging  of  the  peritoneum  com¬ 
pleted  before  the  appendages  are  cut  away, 
and  it  is  advisable  to  leave  the  stumps 
a  little  longer  than  in  oophorectomy. 

Sujpra-vaginal  Hysterectomy. — If  hys¬ 
terectomy  be  decided  upon,  the  incision 
should  be  prolonged  to  the  left  of  the  navel, 
so  as  to  allow  the  uterus,  with  tumour  and 
appendages,  to  be  brought  out  without  un¬ 
due  bruising  of  the  edges  of  the  incision. 
The  raising  of  the  mass  is  often  very  diffi¬ 
cult,  especially  if  it  be  wedged  or  adherent 
in  the  pelvis ;  the  extraction  will  be  made 
much  more  readily  if  a  strong  broad-bladed 
corkscrew  be  screwed  into  the  fibro -myoma, 
to  serve  as  a  handle  to  lift  it  out  of  the 
abdominal  cavity.  Abdominal  adhesions 
should  be  separated  and  secured  as  far  as 
possible  before  the  extraction,  and  it  is 
much  more  often  advisable  to  divide  them 
between  two  forceps  or  two  ligatures  than 
in  ovariotomy,  the  solid  tumour  allowing 
haemorrhage  more  readily  than  the  collapsed 
cyst -wall. 

As  soon  as  the  tumour  is  extracted,  its 
base  must  be  carefully  examined  to  see 
whether  the  appendages  can  be  included  in 
the  wire ;  in  some  cases  it  will  be  better  to 
transfix  the  broad  ligaments  and  tie  them 
off  separately,  applying  the  wire  round  the 
uterus  where  the  broad  ligaments  are  cut 
on  each  side,  or  even  transfixing  the  liga¬ 
ments  on  each  side  with  the  wire.  The 
relation  of  the  bladder  to  the  uterus  in  front 
must  also  be  carefully  defined  before  the 
wire  is  tightened,  and  it  will  often  be  neces¬ 
sary  to  make  a  transverse  incision  just  above 
its  vesical  fundus  and  peel  it  back,  so  as 
to  allow  the  wire  to  be  properly  applied. 
When  the  wire  has  been  made  to  encircle 
the  base  of  the  mass  in  the  desired  place, 
generally  just  above  the  internal  os,  it  is 
drawn  up  as  tightly  as  possible  by  means 
of  a  special  pair  of  forceps,  and  twisted 
twice  round  the  knob  of  the  screw  of  the 
serre-nceud,  and  then  twice  round  the 


stem ;  the  wire  is  then  slowly  and  carefully 
screwed  up.  Haste  or  undue  force  may  break 
the  wire  or  cut  the  uterus,  and  cause  serious 
haemorrhage.  The  wire  loop  must,  of  course, 
be  firm,  but  it  is  better  not  to  screw  it  up  too 
forcibly  at  first,  as  it  can  be  tightened  little 
by  little  afterwards  as  the  tissues  shrink 
and  when  the  uterus  and  tumour  have  been 
cut  away.  When  the  wire  has  been  screwed 
up,  a  long  strong  pin,  with  a  little  looped 
handle  at  one  end  to  hold  it  by,  should  bo 
pushed  through  the  whole  mass  just  on  the 
distal  side  of  the  wire,  and  its  point  pro¬ 
tected  by  a  little  cap  which  screws  on  over 
it.  Sponges  are  then  packed  round  the  base 
of  the  tumour,  and  it  is  rapidly  cut  away ; 
it  is  well  to  leave  a  large  stump  at  first,  as 
it  can  be  trimmed  down  after  the  wire  is 
finally  screwed  up  and  the  other  steps  of 
the  operation  completed.  If  the  ovaries  and 
tubes  are  included  in  the  wire  (not  tied  off 
separately),  care  should  be  taken  in  putting 
the  pin  through  to  make  it  thoroughly  trans¬ 
fix  the  broad  ligament  on  both  sides  as  well 
as  the  uterine  stump,  and  it  is  advisable 
also  to  run  a  needle,  threaded  with  a  strong 
silk,  round  the  cut  peritoneal  edge  of  the 
broad  ligament  on  each  side  and  into  the 
fibrous  tissue  of  the  stump,  and  thus  tie 
the  cut  broad  ligaments,  bag-mouth  fashion, 
tightly  to  the  edges  of  the  stump.  Adhe¬ 
sions  having  been  all  secured,  the  perito¬ 
neum  should  now  be  sponged  out,  especial 
care  being  taken  to  cleanse  the  pouch  in 
front,  which  is  practically  shut  off  from  the 
general  cavity,  when  the  operation  is  com¬ 
pleted. 

The  stump  is  then  held  up  in  the 
lower  angle  of  the  abdominal  incision  and 
a  strong  silk  suture  is  passed  through  the 
peritoneum  and  parietes  just  above  it,  and 
at  once  tied  so  as  to  hold  it  in  position. 
This  suture  should  not  be  too  tight,  or  it 
may  cause  suppuration  by  tension,  but  it 
should  be  tight  enough  to  keep  the  peri¬ 
toneum  and  other  tissues  closely  applied 
all  round  the  stump.  It  is  better  not  to 
place  any  suture  below  the  stump.  The 
remaining  sutures  are  now  introduced  and 
the  wound  closed.  Drainage  by  the  glass 
tube  is  to  be  especially  avoided  in  this  oper¬ 
ation,  because  the  mouth  of  the  tube  conies 
out  close  to  the  uterine  stump,  in  the  centre 
of  which  is  the  opened  uterine  cavity — a 
certain  source  of  sepsis ;  and  if  the  tube  is 
once  put  in,  and  requires  to  be  kept  in 
beyond  the  first  two  or  three  days,  putre¬ 
faction  will  be  almost  certain  to  invade  it 
from  the  stump.  When  the  abdominal 
cavity  is  closed,  the  -stump  should  be  pared 
down  as  closely  as  it  safely  can  be ;  it  is 
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better  to  cut  out  its  central  solid  part,  and 
leave  its  peritoneal  edges  rather  longer. 
"When  it  has  been  sufficiently  pared,  it  is 
carefully  packed  round  with  small  pieces 
of  dry  carbolic  gauze,  which  should  also 
be  placed  under  the  pin  and  serre-noeud  to 
prevent  them  from  cutting  into  the  skin, 
as  there  is  frequently  considerable  pressure 
upon  them  in  the  course  of  the  first  week 
after  operation.  The  raw  surface  of  the 
stump  should  be  carefully  treated  with 
solid  perchloride  of  iron  :  this  dries  it,  and 
prevents  it  from  decomposing.  Of  course, 
care  must  be  taken  not  to  put  on  so  much 
iron  that  it  can,  before  the  peritoneum 
has  sealed,  trickle  beside  the  stump  into 
that  cavity;  but  the  surgeon  who  allows 
this  must  be  a  very  clumsy  manipulator. 

In  ordinary  cases,  especially  when  ad¬ 
hesions  are  absent  and  the  appendages  can 
be  included  in  the  wire  of  the  serre-noeud, 
the  operation  of  supra-vaginal  hysterectomy 
is  an  extremely  simple  one,  and  far  easier 
than  a  difficult  ovariotomy,  or  than  any 
operation  for  the  removal  of  the  uterine 
appendages ;  but  in  cases  with  many  ad¬ 
hesions,  or  in  which  there  is  a  broad  base 
requiring  enucleation  from  the  broad  liga¬ 
ment  before  the  wire  can  be  applied,  it 
may  be  an  exceedingly  difficult  one.  The 
haemorrhage  from  adhesions  and  during 
enucleation  is  often  very  profuse,  and  may 
try  the  nerve  of  the  bravest  surgeon.  In 
dressing  the  wound  after  operation,  the 
upper  part  of  the  incision  should  be  dressed 
with  a  separate  dressing,  and  then  the  lower 
straps  and  the  dressing  over  and  round  the 
stump  can  be  changed  as  often  as  is  neces¬ 
sary,  while  the  main  part  of  the  incision 
can  be  left  undisturbed,  as  in  ovariotomy, 
till  it  is  time  to  remove  the  sutures.  If 
the  stump  be  carefully  treated  with  per¬ 
chloride  of  iron  at  the  time  of  operation, 
the  first  dressing  may  be  left  on  two  days, 
then  changed  under  the  spray,  the  screw 
tightened,  the  stump  clipped  and  redressed 
with  iron,  and  this  may  be  repeated  every 
second  day,  until  very  little  of  the  stump 
remains  to  separate  or  cut  off  when  the 
serre-noeud  and  pin  are  removed.  Some¬ 
times,  the  wire  cuts  through  in  a  couple  of 
weeks,  and  the  serre-noeud,  pin,  and  stump 
are  found  loose  under  the  dressing,  but  more 
often  it  is  necessary  to  cut  through  the  wire 
and  remove  it  about  that  time,  and  clip 
away  the  dead  stump.  Care  is  required, 
in  doing  this,  to  avoid  cutting  into  living 
tissue,  or  very  severe  haemorrhage  or  serious 
septic  absorption  may  result.  Even  when 
cutting  in  the  slough,  the  mucous  mem¬ 
brane  lining  the  remains  of  the  uterine 


cavity  will  often  be  still  living,  and  bleed  so 
as  to  require  the  application  of  a  little  fresh 
iron. 

After  the  removal  of  the  serre-noeud, 
&c.,  or  its  natural  separation,  the  stump 
sinks  deeply  and  forms  a  cone-shaped  de¬ 
pression  which  heals  slowly  by  granulation. 
If  the  drag  on  the  stump  has  been  great, 
it  may  tear  the  tissues  which  have  adhered 
round  it  as  it  sinks,  and  some  haemorrhage 
may  occur,  or  still  more  dangerous  septic  ab¬ 
sorption  ;  and  whenever  this  seems  probable, 
it  is  well  to  touch  the  granulation -tissue  all 
round  with  the  perchloride  of  iron  :  this  at 
once  checks  any  oozing  and  seals  the  small 
vessels.  Various  other  methods  of  treating 
the  stump  have  been  tried,  but  none  is  so 
sound,  both  in  theory  and  practice,  as  the 
use  of  the  perchloride  when  it  is  properly 
applied. 

Wire  clamps  and  serre-nceuds  of  various 
kinds  have  also  been  invented,  and  the  old 
ovariotomy  clamp  has  still  its  advocates ; 
but  the  Koeberle  serre-noeud  is  infinitely 
easier  of  application,  simpler,  cleaner,  and 
more  efficient  than  any  of  them. 

The  method  above  described  is  called 
the  extra-peritoneal,  in  contradistinction 
to  the  various  methods  of  ligature  of  the 
stump  with  suture  of  flaps,  and  dropping  it 
into  the  peritoneum.  The  fatal  objection 
to  all  the  intra-peritoneal  methods  is,  that 
in  the  opened  uterine  cavity  of  the  stump 
there  is  a  putrefactive  centre,  and,  however 
it  is  treated,  it  is  impossible  to  be  quite  sure 
that  it  is  rendered  aseptic  or  thoroughly 
shut  off  from  contaminating  the  newly-cut 
surfaces.  The  most  dangerous  of  these 
methods  is  undoubtedly  the  imitation  of 
the  practice  in  ovariotomy— i.e.  transfixion, 
ligature,  and  simple  dropping  of  the  stump. 
In  this  method  the  putrefactive  centre  is 
left  in  the  middle  of  half-strangled  uterine 
tissue,  actually  open  in  the  peritoneum  ;  and 
the  terrible  mortality  of  the  procedure  makes 
it  quite  unjustifiable. 

Schrcedcr  has  proposed  and  practised,  with 
considerable  success,  the  following  method  : 
the  appendages  are  ligatured  off,  and  a 
strong  elastic  ligature  is  temporarily  placed 
round  the  uterus  instead  of  the  wire  ;  the  tu¬ 
mour  is  cut  away,  and  a  V -shaped  piece  is  cut 
out  of  the  centre  of  the  stump  ;  the  cavity  is 
cleaned  or  cauterised  with  strong  carbolic 
acid  solution  (1  to  10) ;  the  mucous  edges  of 
the  cut  cavity  are  sutured  together  at  the 
bottom  of  the  V,  and  the  sutures  cut  short ; 
successive  rows  of  sutures  are  then  applied, 
cut  short,  and  covered  in  by  the  succeeding 
rows  until  the  peritoneal  edges  are  reached 
and  sutured.  The  elastic  ligature  is  then 
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removed  and  the  stump  dropped  in.  The 
objection  to  this  method  is,  of  course,  less 
than  to  the  simple  ligature  m  entioned  above, 
but  the  cleansing  of  the  uterine  cavity  must 
be  imperfect  and  uncertain,  and  the  sutures 
in  the  cut  edges  of  the  uterine  cavity  are 
very  liable  to  absorb  putrid  material,  and 
become  so  many  centres  of  septic  infection. 
The  enclosing  of  successive  rows  of  short 
sutures  in  dense  tissues,  without  provision 
for  escape  of  effused  products,  is  also  objec¬ 
tionable.  In  cases  in  which  it  is  impossible 
to  bring  the  stump  outside  with  the  wire  and 
pin,  this  is  doubtless  the  nest  best  method. 

In  some  cases,  it  may  be  necessary  or 
advisable  to  employ  both  methods,  bringing 
the  central  stump  out  with  the  serre-nceud, 
and  closing  large  cavities  in  the  broad  liga¬ 
ment,  left  by  enucleation  of  the  base  of  the 
tumour,  with  sutures.  It  is,  however,  still 
an  open  question  whether  it  is  not  better 
to  secure  all  bleeding  points  and  allow  the 
edges  of  the  cavities  simply  to  fall  together, 
so  as  to  avoid  collections  of  fluid  in  closed 
spaces,  the  serum  running  into  and  being 
rapidly  absorbed  by  the  peritoneum  if  it  is 
allowed  free  access  to  that  cavity. 

Another  extra-peritoneal  method,  which 
has  succeeded  well  in  Germany,  is  the  re¬ 
placing  of  the  serre-nceud  by  the  elastic 
ligature,  the  stump  still  being  pinned  out¬ 
side  and  treated  with  chloride  of  zinc. 

If  it  be  absolutely  necessary  to  use  the 
glass  drainage-tube  in  any  of  these  opera¬ 
tions,  its  mouth  should  be  shut  off  as  much 
as  possible  from  the  stump  and  wound  by 
being  made  to  project  through  a  pure  rubber 
sheet,  which  grasps  its  collar  tightly  and  is 
filled  with  carbolised  sponges,  to  take  up  the 
discharge  as  it  overflows  from  the  tube. 

Whether  a  cure  be  brought  about  by 
removal  of  the  uterine  appendages,  or  by 
some  method  of  hysterectomy,  it  is  clear, 
from  recent  results,  that  a  new  and  success¬ 
ful  era  has  dawned  in  the  surgical  treatment 
of  uterine  tumours. 

J.  Knowsley  Thornton. 

UTERINE  TUMOURS.— Fibro -myo- 
mata,  fibro-cystomata,  polypi,  sarcomata, 
and  the  various  forms  of  carcinoma,  are 
all  of  great  importance,  as  their  presence 
necessitates  some  of  the  most  formidable 
operations  which  the  surgeon  is  called  upon 
to  perform.  They  vary  so  greatly  in  their 
causes,  symptoms,  diagnosis,  and  treat¬ 
ment,  that  general  remarks  upon  them  are 
of  little  value,  and  each  is  therefore  dis¬ 
cussed  separately. 

Fibro-Myomata,  as  their  name  indicates, 
.are  composed  of  fibrous  tissue  and  unstriped 


muscle-cells,  the  relative  proportions  of 
these  tissues  varying  much  in  different 
growths. 

Cause. — There  is  but  little,  if  any,  de¬ 
finite  knowledge  of  the  causes  which  excite 
the  growth  of  these  tumours ;  probably, 
they  owe  their  origin  to  prolonged  con¬ 
gestion  and  inflammation  of  the  uterine 
walls,  and  anything  which  produces  these 
pathological  states  may  start  their  forma¬ 
tion.  Irregularities  of  menstruation,  dis¬ 
placements  of  the  uterus,  and  mechanical 
injuries,  are  exciting  causes.  Single  and 
married  women  are  both  liable  to  them,  but 
married  women  are  their  more  frequent 
hosts.  Married  women,  who  are  childless, 
more  often  have  large  tumours  than  those 
who  have  borne  children  ;  but  this  may 
be  in  part,  at  any  rate,  due  to  the  fact  that 
the  involution  of  the  uterus,  which  follows 
childbirth,  frequently  causes  the  absorption 
and  disappearance  of  these  growths.  Small 
fibro -myomata,  which  would  have  grown 
large  in  single  or  sterile  women  thus  dis¬ 
appear,  probably  in  many  cases  without 
their  presence  ever  having  been  detected. 
Their  presence  may  also  cause  sterility. 

Pathology. — The  appearance  on  section, 
and  the  density  of  a  fibro -myoma,  vary 
according  to  the  relative  proportion  of 
fibrous  and  muscular  tissue  which  it  con¬ 
tains  :  when  the  former  predominates  it  is 
glistening,  white,  and  hard,  cutting  like 
cartilage ;  when  there  is  a  preponderance 
of  the  muscular  element  it  is  soft  and  red- 
looking  (fleshy).  The  substance  of  the 
growth  is  but  sparingly  supplied  with 
blood-vessels,  but  large  vessels  ramify  over 
its  capsule,  from  which  it  appears  to  derive 
much  of  its  nutrition.  There  is  usually  one 
point  at  which  its  tissues  are  directly  con¬ 
tinuous  with  those  of  the  uterine  wall,  and 
here  such  blood-vessels  as  it  possesses  enter  ; 
hence,  the  broader  this  base  the  greater  the 
vascularity  of  the  growth,  and,  as  a  rule, 
also,  the  more  pronounced  its  muscular 
element.  Generally,  there  is  a  distinct 
capsule  of  areolar  tissue,  but  sometimes 
the  growth  seems  merely  to  occupy  a  hol¬ 
low  space  among  the  proper  tissues  of  the 
uterus.  Lymphatic  spaces  are  sometimes 
found  between  the  bundles  of  fibrous  and 
muscular  tissue,  and  nerves  have  been 
traced  into  the  substance  of  the  tumours. 

There  are  three  chief  varieties  named 
according  to  their  relation  to  the  proper 
uterine  tissues — subperitoneal,  interstitial  or 
mural,  and  submucous.  The  first  and  last 
may  be  either  pediculate  or  sessile.  The 
subperitoneal  are  the  slowest  in  growth  and 
usually  the  least  dangerous,  as  they  do  not, 
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as  a  rule,  enlarge  the  uterine  cavity,  and  do 
not  give  rise  to  hsemorrliage  ;  they  are  apt, 
however,  to  cause  ascites  from  mechanical 
irritation  of  the  peritoneum,  and,  from  the 
same  cause,  form  adhesions  to  surrounding 
organs.  The  interstitial  and  submucous 
both  enlarge  and  deform  the  uterine  cavity  ; 
the  former  are  often  a  cause  of  much  pain, 
and  the  latter  of  serious  haemorrhage.  All 
varieties  are  liable  to  degenerative  changes 
— cystic,  calcareous,  and  suppurative — and 
the  submucous  are  apt  to  cause  necrosis  of 
the  mucous  membrane,  and  then  slough 
themselves.  The  interstitial  variety  often 
cause  very  considerable  hypertrophy  of  the 
whole  uterus,  and  thus  produce  haemor¬ 
rhage  of  a  different  kind  from  that  due  to 
the  submucous.  All  much  more  commonly 
affect  the  body  of  the  uterus  than  the 
cervix,  and  the  almost  pure  myoma  is  com¬ 
monly  situated  in  the  fundus. 

Symptoms  and  Diagnosis. — The  chief 
symptoms  which  mdicate  their  presence  are 
disordered  menstruation,  especially  menor¬ 
rhagia  and  metrorrhagia,  pelvic  pain,  and  a 
sense  of  fulness  and  bearing  down,  vesical 
and  rectal  troubles,  nerve  pains  in  the  lower 
extremities,  and  oedema  of  feet,  legs,  or 
vulva.  Some  one  or  all  of  these  symptoms 
may  be  present  while  the  growths  are  com¬ 
paratively  small,  and  may  disappear  with 
the  later  symptom  of  abdominal  enlarge¬ 
ment,  just  as  like  symptoms  disappear  when 
the  pregnant  uterus  rises  out  of  the  pelvis. 
In  a  large  number  of  cases  they  produce 
no  symptoms  at  all,  and  sometimes  they 
attain  an  enormous  growth  without  the 
patient  knowing  that  there  is  anything 
wrong. 

The  diagnosis  of  their  presence  must  be 
made  chiefly  by  their  physical  examination 
by  the  vagina,  by  the  rectum,  and  exter¬ 
nally,  and  by  a  combination  of  these  me¬ 
thods  ;  the  symptoms  to  which  they  give 
rise  being  also  useful  as  corroborative  of 
the  more  definite  physical  signs.  The  latter 
are  their  consistence,  their  continuity  with 
the  uterus,  and  their  relations  to  neighbour¬ 
ing  organs  which  are  found  to  be  healthy. 
The  differential  diagnosis  has  already  been 
given,  to  some  extent,  under  Ovarian  Tu¬ 
mours,  as  they  have  to  be  differentiated  from 
the  same  morbid  conditions  there  described. 
In  the  majority  of  cases,  anyone  with  fair 
experience  and  careful  examination  will  find 
no  great  difficulty  ;  but,  when  they  are  small 
and  confined  to  the  pelvic  cavity,  it  is  some¬ 
times  quite  impossible  to  be  absolutely 
certain.  The  uterine  sound,  denoting  the 
length  of  the  cavity,  is  useful  for  the  inter¬ 
stitial  and  submucous  varieties,  but  is  of 


little  use  for  the  subperitoneal,  as  the 
cavity  is  with  them  often  normal,  and 
moving  them  in  the  abdomen  does  not 
affect  the  sound  in  utero  more  than  the 
same  moving  of  an  ovarian  tumour  with  a 
short  pedicle.  The  sound  should  always 
be  used  with  extreme  care  or  it  may  give 
rise  to  very  dangerous  haemorrhage,  or,  by 
perforating  a  thinned  mucous  membrane, 
cause  sloughing  of  the  growth  and  septi¬ 
caemia. 

Treatment. — If  it  be  thought  advisable 
co  remove  a  subperitoneal  fibro-myoma 
which  has  a  pedicle,  the  operation  is  ex¬ 
actly  the  same  as  Ovariotomy.  The  extrac¬ 
tion  of  the  large  solid  growth  will  probably 
require  a  longer  incision,  and  may  be 
facilitated  by  screwing  a  strong  •  corkscrew 
into  che  growth,  and  using  this  as  a  handle 
to  lift  it  out  of  the  peritoneum.  The  pe¬ 
dicle  should  be  firmly  tied  by  a  No.  4  silk 
ligature,  and  the  ends  of  the  ligature  should 
then  be  threaded  into  a  strong  straight 
needle,  and  passed  through  the  pedicle  on 
the  distal  side  of  the  first  tie,  and  then 
again  firmly  tied  round  each  half  of  the 
pedicle.  By  this  method  any  oozing  from 
the  transfixion  puncture  is  avoided. 

If  the  pedicle  be  very  thick,  it  may  be 
prepared  for  the  silk  ligature  by  having  an 
elastic  ligature  first  applied,  or  the  wire  of 
a  serre-nceud  firmly  screwed  up,  and  then 
the  silk  is  tied  in  the  groove  thus  formed, 
the  elastic  ligature  or  wire  having  been  first 
removed. 

If  the  pedicle  be  too  thick  to  admit  of 
this  treatment,  a  temporary  elastic  ligature 
should  be  applied  round  the  body  of  the 
uterus,  the  tumour  cut  away,  and  two  flaps 
formed  out  of  its  pedicle  or  its  base  in  the 
uterine  wall.  These  flaps  should  then  be 
brought  together  by  a  succession  of  rows  of 
fine  silk  sutures,  the  first  row  being  applied 
at  the  bottom  of  the  angle  between  them ; 
the  flaps  are  cut  short  and  covered  in  by  a 
second  row  applied  in  the  middle  of  the 
flaps,  and  these  again  are  covered  in  by  a 
third  row  applied  to  the  peritoneal  edges 
(Schroeder’s  method).  In  cutting  the  flaps, 
care  should  be  taken  not  to  cut  so  deeply  as 
to  open  the  uterine  cavity. 

Submucous  fibro-myomata  which  bulge 
much  into  the  uterine  cavity,  especially  if 
the  mucous  membrane  over  them  has  ne¬ 
crosed,  may  be  removed  by  enucleation. 
The  cervix  is  dilated  by  Hegar’s  dilators, 
the  capsule  of  the  tumour  is  incised,  and 
the  growth  is  enucleated  by  the  operator’s 
fingers,  which  may  be  aided  in  some  cases 
by  Thomas’s  spoon-saw.  If  the  base  be 
very  broad,  it  may  be  necessary  to  divide  it 
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with  the  ecraseur.  Bleeding  points  may 
he  touched  with  perchloride  of  iron,  or 
compressed  with  long  pressure-forceps, 
and  the  cavity  stuffed  with  plugs  of  iron 
cotton.  A  very  efficient  method  of  checking 
oozing,  and  at  the  same  time  securing 
asepticity,  is  to  plug  the  cavity  with  a 
sponge  squeezed  out  of  tincture  of  iodine. 
If  this  be  used,  it  must  be  long  enough  to 
project  through  the  cervix,  or  it  may  be 
drawn  within  the  cavity,  when  the  cervical 
canal  will  close  and  its  extraction  will  be 
a  matter  of  much  difficulty.  If  it  be  left 
projecting  well  into  the  vagina,  the  uterus 
will  expel  it  in  the  course  of  twenty-four 
hours,  or  it  can  be  easily  drawn  out.  In 
all  cases,  full  doses  of  ergot  should  be  given 
for  the  first  few  days  after  enucleation,  and 
the  vagina  must  be  frequently  syringed  out 
with  some  antiseptic  solution. 

If  the  submucous  tumour  has  a  very 
broad  base,  and  is  deeply  bedded  in  the 
uterine  wall,  it  is  better  to  treat  it  in  the 
same  way  as  the  intramural  variety — i.e. 
by  the  removal  of  the  uterine  appendages. 

If  an  intramural  fibro -myoma,  a  sub¬ 
mucous  fibro-myoma,  or  a  general  thicken¬ 
ing  of  the  uterine  wall  be  thought  to  neces¬ 
sitate  operation,  the  removal  of  the  uterine 
appendages  is  the  operation  to  be  recom¬ 
mended.  See  Uterine  Appendages,  Re¬ 
moval  of  the. 

In  advising  this  operation,  however,  it 
is  necessary  to  explain  to  the  patient  that, 
though  it  will  probably  cure,  the  process  is 
a  gradual  one,  and,  also,  that  after  the  abdo¬ 
men  is  opened  the  relation  of  the  ovaries 
and  tubes  to  the  tumour,  or  the  adhesions 
they  have  formed,  may  be  such  as  to  render 
the  operation  impossible,  or  to  make  it  more 
difficult  and  dangerous  than  the  complete 
supra-vaginal  ablation  of  the  organ  (supra¬ 
vaginal  hysterectomy).  In  ordinary  cases, 
the  operation  of  removal  of  the  appendages 
is  a  much  less  dangerous  one  than  a  com¬ 
plete  supra-vaginal  hysterectomy,  but  it 
should  always  be  left  to  the  discretion  of 
the  surgeon  which  operation  he  will  employ, 
when  he  has  opened  the  abdominal  cavity 
and  thoroughly  examined  the  tumour. 

Fibro-Cystomata. — These  are  rare,  and 
usually  arise  from  softening  of  a  fibro- 
myoma,  the  fluid  being  contained  in  spaces 
between  the  bundles  of  fibrous  or  muscular 
tissue,  and  large  cavities  being  formed  by 
the  absorption  of  the  intervening  trabeculae. 
In  another  form  the  fluid  gathers  in  lymph 
spaces,  and  the  cavities  are  lined  with 
endothelium. 

The  symptoms  are  identical  with  those 
which  arise  from  the  presence  of  the  solid 


growths,  except  that  the  fibro-cysts  expand 
very  rapidly.  If  an  old  fibro-myoma  begin 
to  enlarge  quickly,  it  may  generally  be  in¬ 
ferred  that  it  is  becoming  cystic. 

The  diagnosis,  except  in  this  last  form, 
is  very  difficult,  as  fibro-cystoma  closely 
simulates  ovarian  tumour.  The  uterine 
sound  may  in  some  cases  aid  in  the  for¬ 
mation  of  a  correct  opinion.  It  is  not  a 
matter  of  much  moment,  as  their  rapid 
growth  renders  it  necessary  to  remove  them 
whenever  possible.  The  operation  for  their 
removal  corresponds  with  that  for  the  re¬ 
moval  of  fibro -myomata,  except  that  they 
may  be  reduced  by  tapping  before  extrac¬ 
tion.  Sometimes  they  are  pediculate,  and 
sometimes  they  may  be  enucleated,  but 
more  often  it  is  necessary  to  perform  com¬ 
plete  supravaginal  hysterectomy. 

Polypi.  —  Submucous  libro -myomata, 
which  are  in  process  of  spontaneous  enu¬ 
cleation,  may  become  polypoid  (fibrous  poly¬ 
pus).  They  are  often  very  large,  distending 
the  uterine  cavity  or  the  vagina,  or  even 
protruding  from  the  vulva.  They  are 
rormded  or  pyriform  in  shape,  and  usually 
have  a  smooth  covering  derived  from  the 
mucous  membrane  of  the  uterus.  The  base 
may  be  broad  and  thick,  or  so  long  and 
narrow  that  the  growth  is  entirely  ex¬ 
truded,  only  its  stalk  remaining  in  the 
cavity  of  the  uterus.  As  they  are  not  very 
vascular,  the  base  or  stalk  rarely  contains 
any  large  vessels. 

Mucous  polypi  are  rarely  of  large  size, 
and  are  more  often  developed  from  the 
endometrium  than  from  the  cervical  mu¬ 
cous  membrane.  Their  structure  corre¬ 
sponds  with  that  of  the  mucous  membrane 
from  which  they  spring,  and  they  are  ex¬ 
tremely  vascular.  Pediculate  Nabothian 
follicles  and  placental  polypi  are  also  occa¬ 
sionally  met  with,  and  their  names  suffi¬ 
ciently  indicate  their  origin. 

The  submucous  polypi  may  degenerate 
into  sarcoma  or  be  sarcomatous  from  the 
first,  and  are  then  apt  to  recur  after  re¬ 
moval.  The  mucous  polypi  are  also  liable 
to  both  sarcomatous  and  carcinomatous 
degeneration. 

Symptoms. — Sometimes  polypi  give  rise 
to  no  symptoms,  or  simply  to  some  sense 
of  irritation  and  discomfort,  or  they  cause 
leucorrhcea  or  dysmenorrhoea,  but  their 
most  serious  and  common  symptom  is 
uterine  haemorrhage  ;  this  may  merely  show 
itself  as  menorrhagia,  or  metrorrhagia,  or 
there  may  be  a  constant  bloody  discharge. 

Sterility  may  be  caused  by  their  pre¬ 
sence,  or,  if  pregnancy  occur,  they  may 
I  greatly  impede  delivery. 
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Diagnosis. — When  they  are  still  con¬ 
tained  in  the  cavity  of  the  uterus,  it  may  be 
impossible  to  differentiate  them  from  other 
conditions  causing  like  symptoms,  and  the 
cervix  must  be  dilated  for  their  discovery. 
When  they  protrude  through  the  external 
os,  they  are  readily  recognised  either  by 
touch  or  sight.  An  inverted  uterus  may  be 
mistaken  for  a  fibrous  polypus,  but  a  care¬ 
ful  examination  of  the  relations  of  the  mass 
at  its  neck,  and  the  passage  of  the  sound 
into  the  uterine  cavity,  should  render  the 
differential  diagnosis  easy. 

Treatment. — When  dilatation  is  neces¬ 
sary,  the  polypus  should  be  removed  at  the 
same  sitting,  and  it  may  be  either  twisted 
off,  cut  off  with  scissors,  or  with  the  ecraseur, 
according  to  the  size  and  vascularity  of  its 
neck.  The  mucous  polypi  may  usually  be 
twisted  off,  but  if  large  should  be  tied,  as 
they  are  very  vascular.  After  removal  of 
the  growth,  the  uterine  cavity  and  cervical 
canal  should  be  cleansed  with  tincture  of 
iodine,  and  it  may  be  necessary  to  adopt 
some  kind  of  plugging,  as  described  after 
the  enucleation  of  a  submucous  fibro-myo- 
ma.  If  the  polypus  be  so  large  as  to  block 
the  vagina  and  distend  the  vulva,  it  may 
be  necessary  to  cut  it  up  with  the  chain 
ecraseur,  and  remove  it  bit  by  bit  in  order 
to  obtain  access  to  its  pedicle. 

There  are  various  methods  of  dilating 
the  cervical  canal.  It  may  be  dilated  slowly 
by  sponge,  or  tangle,  or  tupelo  tents,  or  it 
may  be  dilated  at  one  sitting  by  graduated 
bougies  or  dilators,  the  patient  being  in  the 
lithotomy  position  and  anaesthetised.  The 
latter  is  far  the  safest  and  most  satisfactory 
method,  and  is  much  pleasanter  for  the 
patient.  Hcgar’s  dilators  are  the  best,  and 
full  dilatation  may  generally  be  obtained  in 
about  an  hour.  The  uterine  cavity  should 
always  be  sponged  out  after  their  use,  first 
with  dry  cotton  on  a  Playfair’s  probe,  and 
then  with  cotton  that  has  been  dipped  into 
tincture  of  iodine.  The  vagina  should  be 
frequently  syringed  with  some  antiseptic 
solution  till  all  discharge  ceases. 

Some  operators  prefer  the  Sims  position, 
but  the  lithotomy  position  is  much  more 
convenient  for  the  operator,  and  it  dispenses 
with  the  need  for  the  use  of  a  speculum. 

Sarcoma. — Sarcoma  of  the  uterus  is  met 
with  in  two  forms — the  diffuse  and  the  cir¬ 
cumscribed,  and  differs  from  carcinoma  in 
that  it  more  often  affects  the  body  than  the 
cervix. 

The  diffuse  form  arises  from  the  sub- 
epithelial  connective  tissue,  and  grows  in 
rounded  nodules  which  project  into  the 
cavity,  causing  softening  and  disintegration 


of  the  mucous  membrane,  which  is  liable  to 
carcinomatous  degeneration ;  and  this  causes 
a  complication  which  is  very  likely  to  mask 
the  original  disease.  The  circumscribed 
form  occurs  more  often  in  the  uterine  wall, 
and  differs  from  fibro -myoma,  as  it  has  no 
capsule. 

By  some  these  uterine  sarcomata  are 
believed  only  to  occur  as  degenerations  of 
pre-existing  fibro -myomata,  but  this  is  very 
unlikely,  as  there  is  no  reason  why  sarcoma 
should  not  grow  from  the  cellular  tissue  of 
the  uterus  as  well  as  from  that  in  other 
situations.  The  round-cell  sarcoma  is  the 
most  common  form,  but  other  varieties  are 
occasionally  met  with.  The  only  cure  for 
sarcoma  is,  as  for  carcinoma,  the  complete 
extirpation  of  the  uterus. 

Myxoma  is  also  found,  and  may  be  a 
degeneration  of  the  connective-tissue  ele¬ 
ments  of  a  fibro -myoma,  or  be  mixed  with 
the  ordinary  sarcoma,  as  in  other  situa¬ 
tions.  The  myxoma  is  of  special  interest 
to  the  surgeon,  because  this  form  of  tumour 
is  not  amenable  to  treatment  by  the  re¬ 
moval  of  the  appendages,  but  may  be  dealt 
with  by  supravaginal  hysterectomy  if  it  is 
entirely  confined  to  the  body  of  the  uterus, 
and  the  same  treatment  may  cure  the  cir¬ 
cumscribed  sarcoma  if  the  operation  be  per¬ 
formed  early  enough. 

Carcinoma. — There  are  three  varieties 
of  this  disease  which  are  generally  recog¬ 
nised  as  affecting  the  uterus — encephaloid, 
scirrhus,  and  epithelioma.  The  two  first 
are  really  the  same  disease,  but  the  encepha¬ 
loid  is  softer  and  more  rapid  in  its  progress 
from  the  predominance  of  the  cellular  ele¬ 
ments  ;  while  the  scirrhus  form  is  harder 
and  slower  in  its  progress,  the  fibrous 
element  being  more  marked  than  the  cel¬ 
lular.  Epithelioma  also  occurs  in  two  forms, 
one  flat  and  the  other  papillary  ;  the  former 
occurs  chiefly  in  the  cervical  eanal  and  in 
the  interior  of  the  uterus,  and  the  latter 
more  often  at  the  os,  projecting  into  the 
vagina  as  the  well-known  cauliflower  ex¬ 
crescence.  All  varieties  of  the  disease 
attack  the  cervix  much  more  often  than  the 
body  of  the  uterus. 

Causes.  —  Heredity  is  a  predisposing 
cause  in  from  seven  to  ten  per  cent,  of  all 
cases.  Age  is  also  a  predisposing  cause,  the 
vast  majority  of  cases  occurring  between 
thirty-five  and  seventy-five,  the  mean  be¬ 
tween  these  extremes  being  the  most  com¬ 
mon  period  for  its  occurrence.  Anything 
which  greatly  depresses  the  vital  powers 
also  appears  to  predispose  to  the  disease. 

Married  women  who  have  borne  many 
children  or  who  have  had  many  miscar- 
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riages  are  especially  liable  to  uterine  cancer, 
particularly  if  the  births  or  miscarriages 
have  followed  one  another  very  quickly.  It 
is  commoner  among  the  poor  than  among 
the  rich.  Erosions  and  lacerations  of  the 
cervix  and  chronic  uterine  catarrh  also 
favour  the  production  of  this  disease. 

Pathology. —  There  is  wide  difference 
of  opinion  as  to  the  pathology  of  uterine 
cancer.  Virchow  and  his  followers,  among 
whom  Ruge  and  Veit  must  be  specially 
mentioned,  believe  that  it  has  its  origin  in 
the  connective  tissue  ;  while  Thiersch,  Wal- 
deyer,  and  others  believe  that  it  grows  from 
the  epithelium,  and  they  are  again  divided 
in  opinion  as  to  the  exact  layer  of  epithe¬ 
lium  from  which  it  springs. 

Symptoms. — These,  of  course,  vary  ac¬ 
cording  to  the  stage,  situation,  and  variety 
of  the  disease.  In  the  early  stages,  haemor¬ 
rhage,  and  pain  in  the  back,  pelvis,  and  down 
the  thighs  are  the  prominent  symptoms. 
Later,  when  ulceration  has  commenced, 
watery  discharge,  wasting  and  general  de¬ 
bility,  disturbance  of  the  digestive  organs, 
yellowness  of  the  skin,  and  sj^ecial  pains  ac¬ 
cording  to  the  organs  which  are  implicated, 
notably  of  the  bladder  and  rectum. 

In  the  still  more  advanced  cases,  drib¬ 
bling  of  urine,  escape  of  faeces  from  the 
vagina,  hydronephrosis  from  obstruction  to 
the  ureters,  or  jaundice  from  secondary  de¬ 
posits  in  the  liver,  herald  the  fatal  termina¬ 
tion.  Peritonitis,  sudden  and  severe  haemor¬ 
rhage,  or  thrombosis  are  among  the  rarer 
accompaniments  of  advanced  disease. 

Exhaustion,  uraemia,  septicaemia,  peri¬ 
tonitis,  haemorrhage,  and  thrombosis  are 
the  common  causes  of  death,  the  two  first 
accounting  for  the  larger  share  of  the  mor¬ 
tality. 

Diagnosis. — In  the  early  stages  the 
diagnosis  is  often  extremely  difficult,  espe¬ 
cially  in  the  rare  cases  of  cancer  of  the 
body. 

The  early  stages  of  cervical  cancer  will 
have  to  be  diagnosed  from  mere  inflamma¬ 
tory  induration  with  erosion,  from  syphilitic 
ulceration,  from  simple  hypertrophy  of  the 
cervix,  from  lupus,  from  sloughing  polypi 
or  fibro -myomata,  from  retained  portions 
of  placenta  or  membranes,  and  from  sar¬ 
coma.  If  the  disease  be  in  the  body,  it 
may  be  necessary  to  dilate  the  cervix  and 
scrape  out  a  small  portion  for  microscopical 
examination,  and,  if  in  a  more  accessible 
situation,  microscopic  investigation  will 
alone  give  a  certain  diagnosis. 

Careful  examination  of  the  pelvic  tissues 
surrounding  the  uterus,  made  both  by  the 
vagina  and  rectum,  is  also  important. 


Treatment.— This  is  either  palliative  or 
radical ;  the  former  belongs  rather  to  the 
physician,  but  may  be  briefly  referred  to. 

The  local  application  of  iron  or  of  other 
styptics  and  astringents  will  be  useful  for 
checking  hemorrhage,  also  cold  applied  to 
the  vulva  and  cold  water  injections,  ergot 
and  gallic  acid  internally ;  plugging  the 
vagina  may  be  necessary,  or  the  use  of 
strong  caustics  or  of  the  actual  cautery. 
Offensive  discharge  must  be  treated  by  fre¬ 
quent  antiseptic  injections.  Pain  must  be 
relieved  by  the  hypodermic  injection  of 
morphia,  by  atropine  and  morphia  com¬ 
bined,  by  chloral,  and  by  sedative  pessaries. 
Iodoform  is  reputed  to  be  useful  .both  for 
relieving  pain  and  as  an  antiseptic.  Chloride 
of  zinc  is  valuable  both  as  a  caustic  and 
as  a  disinfectant. 

J.  Knowsley  Thornton. 

UTERUS,  Extirpation  of  the. — Abdo¬ 
minal  Operation  (Freund’s). — The  usual  in¬ 
cision  having  been  made  through  the  parietes 
and  the  peritoneum  opened,  the  intestines  are 
drawn  out  of  the  pelvis,  the  broad  ligaments 
are  transfixed  on  each  side  by  three  liga¬ 
tures  which  are  made  to  interlock  when 
tied  ;  the  first  loop  passes  through  the  ova¬ 
rian  ligament  and  edge  of  the  peritoneal 
covering  of  the  Fallopian  tube  and  secures 
the  ovarian  vessels,  the  second  loop  passes 
through  the  round  ligament  and  secures 
the  pampiniform  plexus.  When  the  first 
two  loops  have  been  tied  on  each  side,  the 
ovaries  and  tubes  are  cut  away,  and  the 
uterus  is  firmly  drawn  up  out  of  the  pelvis 
by  a  ligature  passed  through  the  fundus,  or 
by  a  special  forceps,  and  a  transverse  in¬ 
cision  is  made  through  the  peritoneum 
between  the  uterus  and  bladder ;  the  latter 
is  then  peeled  back,  and  the  incision  car¬ 
ried  through  into  the  vagina.  The  uterus 
is  then  held  forwards,  and  the  peritoneum 
divided  transversely  behind  to  the  same  ex¬ 
tent  as  in  front,  and  the  vagina  opened  into 
through  the  pouch  of  Douglas.  The  uterus  is 
now  merely  held  by  small  portions  of  tissue 
on  each  side,  which  contain  the  uterine  arte¬ 
ries,  and  the  third  loop  of  the  broad  ligament 
ligatures  is  passed  through  on  each  side  into 
the  vagina,  or  from  the  vagina  by  a  special 
grooved  needle,  and  tied  round  the  tissues 
containing  the  uterine  arteries  ;  these  small 
bridges  of  tissue  on  each  side  are  then  cut 
through  and  the  uterus  removed.  If  the 
vagina  is  large  enough  to  allow  the  sepa¬ 
rated  uterus  to  be  drawn  through  it,  it  is 
better  to  remove  it  by  that  outlet  than 
through  the  abdominal  incision,  as-  there  is 
less  chance  of  fouling  the  wounded  tissues 
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and  peritoneum  with  the  cancerous  dis¬ 
charge. 

The  various  steps  of  the  operation  will 
be  facilitated  by  inserting  an  india-rubber 
bag,  with  a  tube  to  it,  into  the  rectum, 
blowing  it  up  and  tying  the  tube  ;  this  raises 
the  uterus  and  appendages  out  of  the  pel¬ 
vis,  and  may  enable  the  operator  to  dispense 
with  the  use  of  the  transfixing  ligature  or 
forceps  to  draw  up  the  uterus.  Both  these 
are  to  be  avoided  if  possible,  as  the  punc¬ 
tures  they  make  may  allow  putrid  fluid  to 
ooze  through  on  to  the  peritoneal  surfaces, 
whilst  manipulating  the  organ  during  the 
various  steps  of  the  operation. 

When  the  uterus  has  been  removed,  any 
bleeding  points,  not  already  secured  by  the 
transfixing  ligatures,  are  tied  with  fine  car- 
bolised  silk  ligatures  wfith  their  ends  cut 
short ;  a  large  T-shaped  rubber  drainage- 
tube  is  then  placed  in  the  deep  parts  of 
the  wound  with  its  central  limb  protruding 
through  the  vagina,  and  the  edges  of  the 
peritoneal  wounds  are  brought  together  by 
points  of  interrupted  suture,  so  as  to  shut 
out  the  tube  and  deeper  raw  surfaces  from 
the  peritoneum  ;  the  abdominal  incision  is 
then  closed  in  the  usual  way.  In  his  later 
operations  Freund  has  abandoned  the  peri¬ 
toneal  suture,  and  leaves  the  ligatures 
which  transfix  the  broad  ligaments  uncut, 
and  hanging  out  in  the  vagina.  It  is,  of 
course,  advisable  to  thoroughly  cleanse  the 
vagina,  before  the  operation,  with  a  strong 
antiseptic  irrigation,  and  the  cervical  canal 
may  be  packed  with  cotton  or  sponge  soaked 
in  a  strong  antiseptic  such  as  tincture  of 
iodine.  These  are  necessary  precautions, 
but  they  cannot  be  depended  upon  for  pre¬ 
venting  the  access  of  septic  material  to  the 
wounded  surfaces,  sponges,  or  peritoneum 
during  the  progress  of  the  operation,  and 
the  use  of  the  spray  and  full  Listerian  pre¬ 
cautions  are  therefore  not  of  the  same  im¬ 
portance  as  in  other  abdominal  sections, 
in  which  fresh  and  pure  surfaces  only  are 
dealt  with. 

Various  modifications  have  been  sug¬ 
gested  in  the  method  of  applying  the  liga¬ 
tures,  but  they  are  unimportant,  and  space 
will  not  allow  their  discussion.  In  some 
cases  the  vessels  may  be  ligatured  as  they 
are  divided,  and  if  there  is  a  flaccid  abdo¬ 
men  and  roomy  pelvis,  this  modification 
may  be  found  possible,  and  has  the  great 
advantage  of  avoiding  the  ligature  of  masses 
of  tissue  along  with  the  vessels. 

Vaginal  Operation  (Schrceder’s). — The 
vagina  and  uterus  having  been  thoroughly 
cleansed  with  strong  antiseptic  solution, 
and  the  patient  placed  in  the  lithotomy 
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position  in  a  good  light,  the  operator  seats 
himself  in  front  of  the  perineum  with  his 
back  to  the  window.  Seizing  the  cervix  with 
a  strong  vulsellum,  which  he  hands  to  an  as¬ 
sistant  to  hold,  he  cuts  through  the  vaginal 
mucous  membrane  all  round  the  cervix, 
giving  the  disease  as  wide  a  berth  as  pos¬ 
sible.  The  pouch  of  Douglas  is  then  opened, 
and  two  fingers,  passed  in  and  over  the 
fundus  uteri  to  the  front,  enable  the  open¬ 
ing  into  the  vagina  to  be  safely  made  be¬ 
tween  the  uterus  and  bladder ;  the  fundus 
is  then  retroflected  and  forced  into  the 
vagina  through  the  opening  in  the  pouch  of 
Douglas.  The  broad  ligaments  are  now 
transfixed  and  ligatured  on  each  side,  and 
the  uterus  is  drawn  down,  separated  from 
them,  and  removed.  Any  bleeding  points 
are  separately  tied  and  a  T -shaped  drainage- 
tube  introduced ;  the  broad  ligament  pedicles 
are  secured  in  the  angles  of  the  wound  by 
a  point  or  two  of  suture  on  each  side,  or 
the  wound  may  be  left  altogether  open,  the 
drainage-tube  being  merely  packed  round 
with  antiseptic  cotton  or  gauze.  One  great 
objection  to  this  operation  is  that  the 
ovaries  and  tubes  are  usually  left  behind, 
because  if  they  are  removed  there  is  not 
room  to  securely  ligature  the  broad  liga¬ 
ments,  and  secondary  haemorrhage  may 
ensue.  The  leaving  of  the  ovaries  is  not 
a  matter  of  much  consequence,  but  the 
tubes  are  structures  in  direct  continuity 
with  the  uterus  and  its  lining  membrane, 
and  leaving  them  is  a  fundamental  breach 
of  the  law  which  governs  all  operations  for 
the  removal  of  malignant  disease.  Struc¬ 
tures  in  continuity  with  the  diseased  parts, 
or,  in  other  words,  the  entire  organ  diseased, 
should  always  be  removed,  or  operative 
procedures  are  not  justifiable.  The  great 
danger,  in  both  the  abdominal  and  vaginal 
operations,  is  the  risk  of  including  the 
ureters  in  the  ligatures  which  secure  the 
uterine  arteries.  That  this  is  a  real  danger 
the  autopsies  of  fatal  cases  abundantly  prove. 
Septicaemia  is  another  great  danger,  and  in 
dealing  with  necrosed  cancerous  tissues  it 
is  often  impossible  to  avoid  infection  of  the 
wounded  surfaces  ;  hence,  free  drainage  is 
an  essential  in  these  operations,  and  anti¬ 
septic  irrigations  should  also  be  employed. 

The  vaginal  operation  is  decidedly  the 
simplest  and  least  fatal,  but  a  serious  ob¬ 
jection  to  it  has  been  pointed  out  above, 
and,  at  present,  the  ultimate  cures  are  so  few 
that  the  results  of  the  operation  cannot  be 
pronounced  encouraging.  Time  alone  can 
decide  whether  complete  extirpation  of  the 
uterus  for  cancer  is  destined  to  establish 
for  itself  a  permanent  place  in  surgery,  or 
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is  to  sink  into  oblivion  again,  as  it  has 
already  done  in  the  past,  after  a  very  de¬ 
cided  attempt  to  establish  it,  though  not  on 
such  a  careful  and  scientific  basis  as  in  the 
present  revival  of  the  operation. 

Partial  Operations. — The  above  opera¬ 
tions  are,  of  course,  the  only  procedures 
possible  when  cancer  invades  the  body  of 
the  uterus,  but  in  the  commoner  forms  of 
epithelioma  which  attack  the  os  and  cervix, 
partial  operations  will  often  give  much  re¬ 
lief  and  decidedly  prolong  life,  while  at  the 
same  time  making  it,  while  it  lasts,  tolerable 
both  to  the  patient  and  to  her  friends. 

The  cautery,  caustics,  the  ecraseur,  the 
scissors,  and  the  knife  each  have  their 
advocates. 

The  method  introduced  by  the  late 
Marion  Sims  is  on  the  whole  the  best.  The 
diseased  parts  are  freely  cut  away  with  the 
scissors,  then  the  raw  surface  is  curetted 
till  healthy  tissue  is  reached,  and  the  cavity 
left  is  packed  with  iron  cotton  (subsulphate 
of  iron  one  part  to  two  of  water)  and  the 
vagina  plugged  with  antiseptic  wool.  Iodo¬ 
form  gauze  is  also  an  excellent  material.  In 
forty-eight  hours  the  plugs  and  iron  are 
removed,  and  the  cavity  carefully  packed 
with  cotton  wrung,  almost  dry,  out  of  a 
solution  of  equal  parts  of  chloride  of  zinc 
and  water.  The  vagina  and  surrounding 
tissues  are  protected  by  being  smeared  with 
equal  parts  of  vaseline  and  bicarbonate  of 
soda,  and  the  vagina  packed  with  plugs  of 
wool  wet  with  a  solution  of  the  latter  drug. 
After  the  removal  of  these  plugs,  which 
may  be  safely  left  in  position  for  four  or 
five  days,  as  the  chloride  of  zinc  is  a  power¬ 
ful  antiseptic,  the  vagina  is  frequently 
syringed  with  an  antiseptic  solution.  In 
due  time  a  thick  white  slough  of  the  wall 
of  the  cavity  separates,  either  gradually  or 
in  a  large  cast ;  the  raw  surface  is  then  care¬ 
fully  examined,  and,  if  any  suspicious  points 
are  seen,  they  are  again  packed  with  the 
chloride  of  zinc  cotton.  Then,  from  time 
to  time  during  cicatrisation,  the  surfaces 
are  carefully  examined,  and  if  necessary  a 
further  application  is  made.  In  ordinary 
cases  but  little  risk  attends  this  procedure, 
and  very  satisfactory  results  are  often  ob¬ 
tained.  Care  must  be  taken,  however,  not 
to  leave  the  iron  cotton  too  long,  or  septi¬ 
caemia  may  result,  as  mixtures  of  blood 
and  iron  seem  to  have  a  special  tendency 
to  rapid  putrefaction  when  wet.  A  good 
substitute  for  the  iron  solution  is  the  ordi¬ 
nary  1-20  carbolic  lotion,  saturated  with 
pulverised  alum.  Haemorrhage  is  rarely 
troublesome,  but  it  maybe  necessary  to  use 
forceps  or  the  actual  cautery  to  some  of  the 


bleeding  points,  before  packing  in  the  iron 
cotton.  If  the  disease  be  very  extensive, 
and  the  cutting  and  scraping  carried  far 
into  the  cavity  of  the  uterus,  care  must  be 
taken  in  packing  with  the  chloride  of  zinc, 
or  the  thin  shell  of  uterine  tissue  may  be 
perforated  and  fatal  peritonitis  result.  In 
cases  in  which  much  of  the  uterus  has  to 
be  cut  or  scraped  away  and  the  operation 
is  prolonged,  very  alarming  collapse  some¬ 
times  comes  on. 

Schroeder  has  introduced  two  other 
partial  operations,  which  are  worthy  of 
notice,  and  are  applicable  according  to  the 
extent  to  which  the  disease  has  penetrated 
the  cervical  tissues. 

Amputation  of  the  vaginal  portion  is 
performed  by  dividing  the  cervix  deeply 
with  scissors  on  each  side,  so  as  to  form  an 
anterior  and  posterior  lip,  then  removing  a 
wedge-shaped  portion  from,  each  of  these 
artificial  lips,  and  uniting  the  flaps  with 
sutures.  The  lateral  incisions  are  also 
sutured.  Supra-vaginal  amputation  of  the 
cervix  is  performed  by  drawing  the  cervix 
down  with  a  vulsellum,  dividing  the  vaginal 
mucous  membrane  round  the  base  of  the 
anterior  lip  into  the  cellular  tissue,  and 
peeling  back  the  bladder,  which  carries  with 
it  the  ureters  ;  then  carrying  the  cervix 
forward,  and  incising  the  mucous  membrane 
of  the  posterior  fornix  till  the  ends  of  the 
incision  meet  those  made  in  the  anterior 
fornix ;  then  clearing  the  sides  of  the  cervix. 
This  is  more  difficult,  as  the  cellular  tissue 
is  dense,  and  larger  vessels  are  apt  to  be 
divided  and  should  be  ligatured.  The  cervix 
is  cut  out  by  the  knife  in  a  wedge  shape, 
and  the  anterior  cervical  wall  is  sutured 
to  the  anterior  vaginal  wall,  and  the  pos¬ 
terior  cervical  wall  to  the  posterior  vaginal 
wall.  The  lateral  wounds  are  closed  with 
sutures  deeply  placed,  so  as  to  control 
haemorrhage. 

In  some  cases,  the  pouch  of  Douglas  is 
opened  and  a  portion  of  it  may  have  to  be 
excised  with  the  cervix.  Schroeder  had 
thirty-three  immediate  recoveries  out  of 
thirty-seven  operations,  so  that  the  opera¬ 
tion  is  not  so  dangerous  as  it  would  appear 
likely  to  be.  J.  Knowsley  Thornton. 

UVULA,  Diseases  of  the. — The  uvula 
in  its  normal  state  consists  of  a  thin 
mucous  membrane  superficially,  a  subjacent 
layer  of  racemose  glands,  and  the  fasciculi 
of  the  ‘  azygos  uvulae  ’  muscles  in  the  centre. 
Its  physiological  variations  with  regard  to 
form  and  size  are  considerable,  and  it  may 
be  congenitally  deficient,  or  may  present  a 
median  fissure  in  consequence  of  a  failure 
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in  the  union  of  its  component  halves  during 
the  process  of  development. 

As  a  dependency  of  the  velum  palati  it 
is  liable  to  all  the  affections  of  that  structure 
{see  Palate),  and  morbid  conditions,  ex¬ 
tending  from  adjacent  parts,  may  induce 
a  special  train  of  symptoms  referable  to  the 
uvular  lesion,  or  may  become  almost  en¬ 
tirely  confined  to  the  appendage.  It  may 
also  become  involved  in  more  general  or 
remote  diseases,  sharing  in  the  manifesta¬ 
tions  of  anaemia,  hyperaemia,  and  anasarca  ; 
deflected  to  one  or  other  side  in  facial  palsy, 
or  hanging  powerless  in  bulbar  and  some 
other  paralytic  complaints. 

The  diseases  of  the  uvula  wdiich  require 
a  separate  consideration  are  atonic  relaxa¬ 
tion,  chronic  inflammation  (‘  hypertrophy  ’), 
and  certain  neoplasms. 

Atonic  relaxation  of  the  uvula  depends 
upon  partial  or  complete  loss  of  power  in 
the  azygos  uvulae,  a  condition  favoured  by 
muscular  debility,  and  usually  excited  by 
excessive  use  of  the  voice,  as  in  singers, 
public  speakers,  &c. 

The  affection,  when  unassociated  with 
inflammation,  often  escapes  recognition, 
since  the  organ  may  present  no  alteration  of 
appearance  beyond  an  increase  in  length. 
It  will,  however,  be  found  that,  during  con¬ 
traction  of  the  muscles  of  the  velum  in 
phonation,  it  hangs  almost  or  quite  motion¬ 
less  ;  while  the  patient  observes  that  his 
voice  has  lost  both  strength  and  quality.  In 
some  cases,  nausea  and  paroxysms  of  cough¬ 
ing  maybe  induced  by  contact  of  the  flaccid 
appendage  with  the  pharynx  or  glottis. 

In  the  treatment  of  this  disorder,  repose 
of  the  affected  parts,  the  local  use  of  astrin¬ 
gents,  and  the  internal  administration  of 
tonics  may  be  sufficient  to  effect  a  cure  ;  but, 
should  these  measures  fail,  the  superfluous 
length  of  the  organ  must  be  cut  off.  This 
operation  may  be  effected  (after  the  parts 
have  been  rendered  anaesthetic  by  cocaine, 
if  necessary),  with  a  pair  of  ordinary  blunt- 
pointed  scissors,  while  the  extremity  of 
the  uvula  is  held  with  forceps ;  or  use 
may  be  made  of  specially  constructed 
‘uvula  scissors,’  which  seize  the  part  to 
be  removed  at  the  moment  of  cutting.  It 
entails  no  bad  after-results,  and,  although 
some  trouble  has  arisen  from  haemorrhage 
in  exceptional  instances,  the  loss  of  blood  is 
usually  limited  to  a  few  drops.  Should  it 
be  necessary,  the  bleeding  may  be  checked 
by  the  application  of  a  piece  of  lint  steeped 
in  a  strong  solution  of  perchloride  of  iron. 

Chronic  inflammation  or  ‘  hypertrophy  ' 
of  the  uvula  is  an  occasional  result  of 
repeated  catarrhal  affections  of  the  parts. 


The  uvula  undergoes  a  persistent  enlarge¬ 
ment,  assuming  in  some  cases  the  size  of  a 
thumb,  and  reaching  down  to  the  orifice  of 
the  glottis.  The  mucous  surface  is  usually 
red  and  dry,  and  the  muscular  movements 
!  are  impaired  or  lost.  Histological  examina¬ 
tion  has  shown  that  the  morbid  changes  are 
principally  located  in  the  submucous  tissue, 
which  becomes  enormously  thickened  by 
inflammatory  proliferation,  and  the  papil¬ 
lary  layer  of  the  mucous  membrane  is 
slightly  increased  in  depth.  The  muscular 
and  glandular  elements  are  little  altered. 

The  effects  are  very  variable.  In  some 
cases,  the  enlargement  may  attain  consider¬ 
able  proportions  without  entailing  any  in¬ 
convenience,  but  in  others  a  distressing 
train  of  symptoms  may  follow  :  a  sense  of 
discomfort  in  the  throat,  as  from  the 
presence  of  a  foreign  body ;  severe  attacks  of 
coughing,  especially  on  rising  in  the  morning 
and  lying  down  at  night,  and  on  exposure 
to  cold  or  after  exertion  of  the  vocal  organs  ; 
and  the  voice  may  become  harsh  or  hoarse 
and  more  or  less  enfeebled.  The  cough  is 
usually  of  a  peculiar  character — remarkably 
metallic  and  barking,  paroxysmal,  difficult 
to  check  when  the  fit  is  established,  and 
liable  to  terminate  in  sickness,  but  there  is 
little  or  no  expectoration  unless  the  con¬ 
dition  be  complicated  with  laryngeal  or 
bronchial  catarrh.  Occasionally,  the  contact 
of  the  swollen  appendage  with  the  back  of 
the  pharynx  may  induce  frequent  hawking 
and  retching,  or  even  vomiting ;  and,  where 
the  extremity  of  the  uvula  extends  as  far  as 
the  glottis,  violent  suffocative  paroxysms 
may  be  superadded. 

In  this  state  the  patient  may  continue 
for  months  or  even  years,  alarming  himself 
and  his  friends  by  an  incessant  cough,  the 
noisy  character  of  which  is  popularly  sup¬ 
posed  to  be  of  dire  portent ;  incapable  of 
exercising  his  vocal  functions  without 
distress  ;  and  consuming  numberless  bottles 
of  useless  expectorants ;  until  the  real  nature 
of  the  complaint  is  detected  and  proper 
measures  employed,  when  the  symptoms  are 
ended  by  an  apparently  magical  cure. 

The  treatment  is  that  of  simple  relaxa¬ 
tion — rest  to  the  voice,  local  astringents, 
tonics,  and,  should  they  fail,  amputation  of 
the  appendage.  The  morbid  dilatation  of  the 
vessels  may  give  rise  to  some  little  bleeding 
when  the  redundancy  is  cut  off,  but  this  will 
yield  readily  under  the  application  of  styptics. 

Neoplasms.  —  The  only  tumours  that 
have  been  found  localised  to  the  uvula  are 
small  papillomata  and  polypi,  both  of  which 
may  be  removed  by  the  scissors. 

William  Anderson. 

3  c  2 


756 


Vaccination 


Y 


VACCINATION  is  the  inoculation  of 
the  virus  of  cowpox.  Cowpox  is  a  vesicular 
disease  of  the  cow,  the  vesicles  appearing 
on  the  udder  and  teats  of  milch  cows,  and 
more  frequently  on  young  animals  than  on 
those  which  are  older.  Observers  describe 
the  incubation-period  of  the  so-called  na¬ 
tural  disease  to  be  usually  of  three  or  four 
days’  duration,  while  that  which  is  known 
to  be  transmitted  by  inoculation  by  milkers 
is  believed  to  be  two  or  three  days  longer. 
Apart  from  this  difference,  the  subsequent 
local  manifestations  are  identical :  a  papule 
forms  which  develops,  and,  at  the  end  of  three 
or  four  days  more,  becomes  vesicular  and 
mnbilicated.  During  each  subsequent  day 
the  vesicle  increases  in  size,  and,  on  the 
tenth  or  eleventh  day  or  earlier,  an  areola 
forms  which  gradually  extends,  while  the 
contents  of  the  vesicle  become  cloudy  and 
purulent  and  the  vesicle  loses  its  umbilica- 
tion.  From  this  time  a  crust  forms  over 
the  surface,  the  vesicle  becoming  dried  up 
and  disappearing,  the  crust  remaining  for 
five  or  six  days  before  it  is  finally  shed. 

The  apparent  difference  in  the  incubation- 
period,  between  the  natural  and  inoculated 
cowpox,  is  probably  due  to  the  fact  that 
the  moment  at  which  inoculation  takes 
place  could  not  be  ascertained,  and  if  this 
explanation  be  accepted,  the  probability 
becomes  greater  that  the  disease  is  com¬ 
municated  by  inoculation  alone ;  later,  under 
the  heading  Animal  Vaccination ,  it  will  be 
seen  that  the  incubation-period  of  inocu¬ 
lated  cowpox  is  much  shorter  than  the 
period  stated.  There  is  said  also  to  be 
frequently  variation  in  the  length  of  time 
occupied  by  the  various  changes,  and  that, 
on  the  same  animal,  the  eruption  is  often 
found  to  consist  of  papules  and  vesicles 
in  different  stages  of  development ;  this  is 
probably  the  result  of  inoculation  from  some 
of  the  earlier  vesicles,  or  of  fresh  inocula¬ 
tion  from  the  original  source  of  infection. 
Space  does  not  permit  a  description  of  other 
vesicular  diseases  of  the  cow,  but  it  will 
suffice  to  say  that  these  affections  are  often 
mistaken  for  cowpox,  and  have  thus  led  to 
some  confusion. 

There  is  much  difference  of  opinion  as  to 
the  origin  of  cowpox.  Jenner,  in  the  first 
instance,  believed  that  it  resulted  from  the 
inoculation  of  a  vesicular  disease  of  the 


horse  known  as  ‘  grease.’  Subsequently,  it 
was  found  that  this  affection  was  altogether 
distinct  from  cowpox,  but  that  the  horse 
was  also  liable  to  suffer  from  horsepox  just 
as  the  cow  was  liable  to  suffer  from  cowpox. 
In  the  horse,  however,  the  vesicles  occur 
most  frequently  on  the  hocks,  and  are  not 
limited  to  animals  of  the  female  sex.  It 
has  also  been  observed  that  cowpox  has 
appeared  among  herds  of  cows  who  had  not 
been  exposed,  either  directly  or  through  their 
milkers,  to  infection  from  horses.  Finally, 
experiment  has  shown  that  the  cow  can  be 
inoculated  with  horsepox  and  the  horse 
with  cowpox,  rendering  both  these  animals 
insusceptible  to  any  effect  from  further 
inoculation  by  horsepox,  cowpox,  or  small¬ 
pox.  Horsepox  and  cowpox  may,  therefore, 
be  regarded  as  identical,  and  the  only  point 
remaining  for  discussion  is  the  relation  of 
this  affection  to  human  variola. 

Attempts  to  inoculate  the  cow  with  va¬ 
riolous  matter  have  produced  very  different 
results  in  the  hands  of  different  experi¬ 
menters.  Briefly,  it  may  be  stated  that 
in  the  hands  of  many  experimenters  the 
inoculation  has  altogether  failed ;  in  the 
hands  of  others  a  papule  has  been  de¬ 
veloped,  the  contents  of  which,  when  intro¬ 
duced  into  the  skin  of  the  human  subject, 
have  given  rise  to  smallpox,  sometimes,  in¬ 
deed,  after  the  virus  has  been  transmitted 
through  several  animals  before  it  has  been 
used  for  the  inoculation  of  man ;  while  a 
few  others  have  succeeded  in  producing 
well-defined  vesicles  in  the  cow,  the  virus 
of  which  produces,  when  inoculated  into 
the  human  subject,  the  usual  manifestations 
of  vaccinia.  It  must  be  borne  in  mind 
that  the  failure  of  the  greater  number  of 
investigators  does  not  invalidate  the  results 
obtained  by  others.  Both  Badcock  and 
Ceely  in  England,  and  Thiele  in  Kasan, 
succeeded  in  growing  definite  vesicles  in 
heifers  by  the  inoculation  of  smallpox  virus, 
and  the  lymph  taken  from  these  vesicles 
has  been  transmitted  from  child  to  child, 
producing  no  other  results  than  those 
which  follow  the  use  of  lymph  taken  from 
the  vesicles  of  cowpox.  More  recently, 
Yoigt,  in  Hamburg,  has  published  success¬ 
ful  results  obtained  by  him  in  the  inocu¬ 
lation  of  heifers  with  smallpox  virus.  His 
method  has  been  to  inoculate  the  animal 
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in  the  first  instance  with  variolous  matter 
and,  immediately  afterwards  in  another 
part  of  the  body,  to  inoculate  the  same 
animal  with  cowpos.  The  growth  of  the 
vaccine  vesicle  has  been  accompanied  by 
the  appearance  of  other  vesicles  at  the 
site  of  inoculation  with  smallpox  virus,  and 
the  lymph  taken  therefrom  has  since  been 
transmitted  through  other  animals  and 
largely  used  for  the  vaccination  of  human 
beings. 

The  question  of  the  relation  between 
cowpox  and  smallpox  may  be  found  in  the 
future  to  have  an  important  bearing  upon 
the  protection  which  is  afforded  by  vaccina¬ 
tion  against  smallpox,  and  it  will  be  well, 
therefore,  to  consider  very  briefly  the  reasons 
which  exist  for  regarding  the  two  diseases 
as  identical. 

In  the  first  instance,  it  may  be  noted 
that  spontaneous  cowpox  occurs  only  in  the 
female  animal,  and  is  limited  to  the  udder 
and  teats,  man,  as  a  rule,  coming  only  into 
intimate  contact  with  the  cow  and  with  these 
parts  of  the  body  during  milking.  Again,  it 
is  deserving  of  note  that  the  horsepox  ap¬ 
pears  in  the  horse  on  the  part  of  the  body 
which  comes  in  most  intimate  contact  with 
the  hands  of  man,  and  is  not  limited  to  the 
female,  as  in  the  cow.  Moreover,  it  is  some¬ 
what  remarkable  that  spontaneous  cowpox 
has  become  much  less  frequent  in  England 
since  smallpox  in  rural  districts  has  become 
a  rare  event.  The  simultaneous  disappear¬ 
ance  of  these  two  affections,  from  country 
districts,  points  strongly  to  the  probability 
that  man,  in  some  way  or  other,  was  con¬ 
cerned  in  the  production  of  disease  in  the 
cow.  Whether  he  merely  acted  as  a  means 
of  conveyance  of  the  disease  from  one 
animal  to  another,  or  whether,  by  becoming 
himself  the  subject  of  inoculation,  he  com¬ 
municated  the  affection,  or  whether  while 
suffering  from  smallpox  he  originated  the 
disease  in  the  cow,  is  not  obvious,  but  that 
he  played  some  part  in  its  production  there 
can  be  but  little  doubt.  The  disappearance 
of  sxDontaneous  cowpox  from  England  may 
be  explained  by  the  fact  that  his  condition 
is  now  altered  by  his  vaccination  in  infancy, 

1  which  renders  him  less  susceptible  both  to 
subsequent  cowpox  and  smallpox,  and  there¬ 
fore  less  able  to  act  in  this  capacity. 

The  chief  argument  against  the  identity 
of  the  virus  of  cowpox  with  that  of  small¬ 
pox,  is  the  extreme  difficulty  wTith  which 
the  cow  can  be  inoculated  with  the  latter. 
In  reference  to  this  point,  some  importance 
may  perhaps  attach  to  the  fact  that  efforts 
to  inoculate  smallpox  virus  have  hitherto 
been  almost  limited  to  the  use  of  virus 


taken  from  the  general  eruption  of  small¬ 
pox.  In  an  unvaccinated  community,  the 
occasional  inoculation  of  the  hands  of  at¬ 
tendants  on  cases  of  smallpox  must  more 
frequently  have  taken  place  than  at  the 
present  time,  when  vaccination  is  general. 
It  may  be  that  greater  success  would  attend 
the  inoculation  of  heifers  with  virus  taken 
from  the  inoculated  or  mother  vesicle  of 
inoculated  variola,  the  limited  number  of 
experiments  at  Lyons  in  1865  (. Memoir es  et 
Comptes-Bendus  de  la  Societe  des  Sciences 
Medicates  de  Lyon ,  tome  v.)  not  sufficiently 
negativing  this  possibility. 

This  question  is  not  of  mere  theoretical 
value.  If  there  is  any  foundation  for  the 
opinion,  which  is  held  by  some,  that  the 
humanised  lymph  now  generally  used  is 
less  protective  against  smallpox  than  in  the 
time  of  Jenner,  the  remedy  is  not  neces¬ 
sarily  to  be  found  in  the  use  of  calf-lymph 
which  has  been  transmitted  through  num¬ 
bers  of  animals,  but  more  probably  in  the 
use  of  lymph  which  has  been  obtained  by 
the  recent  inoculation  of  the  calf  with 
smallpox  virus.  There  is,  indeed,  no  sub¬ 
stantial  foundation  for  the  belief  that  the 
vaccine  virus  more  naturally  has  its  home 
in  the  bovine  than  in  the  human  animal. 
So  far  a  lesson  is  taught  by  the  ease  with 
which  the  virus  can  be  cultivated  in  the 
one,  and  in  the  other  an  opposite  con¬ 
clusion  is  indicated,  and,  if  this  conclusion 
be  well  founded,  the  resort  to  calf-lymph* 
unless  the  latter  be  recently  developed 
from  small-pox  virus,  is  the  adoption  of  the 
shadow  without  the  substance. 

Pathology. — The  experiments  of  Chau- 
veau  and  Burdon  Sanderson  have  proved 
that  the  virus  of  cowpox  is  particulate,  and 
that  the  clear  liquid  which  can  be  separated 
from  this  matter  by  filtration  is  inopera¬ 
tive.  Microscopical  examination  shows  that 
the  lymph  contains  micrococci  which  may 
be  single,  in  dumb-bells,  or  in  chains.  As 
yet  these  micrococci  have  not,  after  succes¬ 
sive  culti.ation  in  nutrient  fluids,  been 
successfully  inoculated  into  man,  and  this 
final  proof  is  therefore  wanting. 

When  vaccine  lymph  is  applied  to  an 
abraded  and  absorbent  surface  in  a  human 
subject  who  has  never  suffered  from  variola, 
and  who  has  not  before  been  vaccinated,  a 
growth  of  cells,  both  in  number  and  size* 
accompanied  by  the  production  of  inter¬ 
cellular  fluid,  takes  place  in  the  middle  layer 
of  the  rete  Malpighii,  eventually  forming 
cavities  which  are  bounded  by  cells  driven 
together  by  the  fluid.  At  the  same  time 
the  swollen  cells  burst,  adding  to  the  fluid 
in  the  cavities.  The  earlier  part  of  this  pro- 
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cess  produces  the  papule,  the  later  part 
producing  the  vesicle  which  is  subsequently 
developed.  The  next  change  is  the  forma¬ 
tion  of  a  slight  areola  around  the  vesicle. 
The  superficial  areola  is  accompanied  by  an 
inflammation  of  the  true  skin,  and  the  stra¬ 
tum  lucidum  becomes  separated  from  the 
rete  Malpighii,  which  in  turn  has  developed 
in  it  a  new  stratum  lucidum,  any  cellular 
matter  above  it  being  included  in  the  space 
between  the  new  and  the  old.  The  sub¬ 
stance  thus  formed  constitutes  the  scab, 
which  also  includes  the  cells  lining  the  hair- 
follicles  and  sweat-ducts,  and  extending 
to  a  greater  depth.  The  separation  of  the 
scab  next  takes  place,  the  shedding  of  that 
part  which  is  derived  from  the  hair-follicles 
and  sweat-glands  giving  rise  to  the  fovea- 
tion  which  is  found  in  a  normally  con¬ 
stituted  cicatrix. 

Excessive  inflammation,  will  frequently 
lead  to  the  destruction  of  the  true  skin,  and, 
under  these  cirumstances,  the  foveation  is 
necessarily  absent,  or  the  new  stratum 
lucidum  may  be  imperfectly  formed,  when 
exudation  will  continue  to  occur  from  the 
part  which  is  deficient.  Thus  the  appear¬ 
ance  of  the  cicatrix  may  be  accepted  as 
indicating  the  behaviour  of  the  vesicle,  in 
so  far  as  it  shows  not  only  the  size  of  the 
vesicle,  but  the  fact  whether  it  has  run  a 
normal  course. 

The  constitutional  changes  that  take 
place  are  very  remarkable,  inasmuch  as 
they  render  the  individual,  at  any  rate  for 
some  time  to  come,  insusceptible  to  further 
inoculation.  These  changes  are  not  brought 
about  directly  by  the  introduction  of  the 
virus  into  the  blood,  but  are  dependent 
upon  the  growth  of  the  vesicle  in  the  skin. 
Dr.  Robert  Cory  has  shown  this  by  a  well- 
devised  series  of  experiments.  Dr.  Cory 
found  that  it  was  possible  to  successfully 
vaccinate  the  same  child  every  day  until 
the  ninth  day  was  reached,  after  which 
further  inoculation  became  impossible.  Ve¬ 
sicles,  produced  by  inoculation  on  the  later 
days,  overtook  in  their  development  those 
produced  by  inoculation  on  the  earlier 
days,  so  that  all  arrived  at  maturity  at  the 
same  time.  Thus,  it  was  found  that  the 
subsequent  course  of  any  one  vesicle  was 
•entirely  dependent  upon  the  stage  of  de¬ 
velopment  of  the  first  vesicle,  at  the  time  of 
the  subsequent  inoculation.  A  further  ex¬ 
periment  consisted  of  the  vaccination  of 
children  having  supernumerary  fingers  upon 
those  fingers,  and  of  their  subsequent  am¬ 
putation  before  the  vesicle  had  arrived  at 
maturity.  When  these  children  were  again 
vaccinated,  a  month  after  the  amputation, 


it  was  found  that  the  vesicles  resulting  ran 
a  course  which  was  identical  with  the  course 
they  would  have  had,  if  the  second  inocula¬ 
tion  had  taken  place  on  the  day  on  which 
the  supernumerary  finger  was  amputated, 
and  if  the  amputation  had  not  taken  place  ; 
proving  that  the  amount  of  protection  was 
directly  influenced  by  the  stage  of  de¬ 
velopment  of  the  first  vesicle,  and  was 
arrested  by  its  removal. 

Symptoms. — The  local  appearances  have 
already  been  indicated  under  the  heading 
of  pathology.  In  more  detail,  they  consist 
of  the  formation  of  a  papular  elevation  on 
the  second  or  third  day  after  inoculation, 
often  attended  by  local  irritation ;  the  papule 
gradually  increases  in  size,  and  on  the  fifth 
or  sixth  day  becomes  vesicular.  The  vesicle 
develops  until  the  eighth  day,  when  it  has 
a  bright  pearly  appearance,  a  depressed 
centre,  and  in  the  latter  part  of  that  day  or 
the  beginning  of  the  next  commences  to  be 
surrounded  by  an  areola. 

The  areola  increases  until  the  tenth  day, 
when  it  is  usually  about  two  inches  in 
width,  measuring  from  the  vesicle ;  the 
vesicle  then  becomes  cloudy,  dark  in  the 
centre,  and  begins  to  scab,  the  areola  at  the 
same  time  fading.  The  scab  usually  falls 
about  the  twenty-first  to  the  twenty-fifth 
day  from  the  time  of  inoculation,  leaving  a 
depressed  sore  having  a  definite  outline, 
and  its  surface  covered  with  a  number 
of  minute  depressions,  forming  the  fovea¬ 
tion  which  is  characteristic  of  the  vaccina¬ 
tion  scar.  The  general  symptoms  are,  as  a 
rule,  but  very  trifling :  there  is  often  a  slight 
increase  of  temperature  of  the  body  in  the 
latter  half  of  the  first  week  and  lasting  until 
the  seventh  or  eighth  day,  when  the  tem¬ 
perature  falls,  a  further  rise  taking  place 
about  the  ninth  day  and  lasting  but  a  few 
hours ;  in  some  cases  there  is  a  distinct 
feeling  of  indisposition,  especially  about  the 
ninth  or  tenth  day. 

From  this  course  there  may  be  several 
departures,  due  to  conditions  peculiar  to  the 
lymph  and  to  conditions  peculiar  to  the 
child. 

The  vesicle  may  be  retarded  in  its  de¬ 
velopment,  not  arriving  at  maturity  until 
twenty- four  or  forty- eight  hours  alter  the 
eighth  day,  but,  apart  from  this,  going 
through  the  usual  course.  Cases  are  also 
said  to  have  occurred  in  which  no  result 
followed  the  inoculation  for  some  weeks, 
but  after  this  period  vesicles  eventually 
were  formed ;  such  cases  must,  however, 
be  exceedingly  rare.  Other  cases  occasion¬ 
ally  occur  where  the  inoculation  has  appa¬ 
rently  produced  no  results,  but,  after  further 
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vaccination  on  the  eighth  day,  vesicles  ap¬ 
pear  at  the  site  of  the  first  inoculation. 
The  formation  of  the  areola  is  occasionally 
postponed  or  prevented  by  the  child  being 
under  the  influence  of  mercurial  treatment. 
The  formation  of  an  early  areola,  and  the 
more  rapid  development  of  the  various 
stages,  will  result  when  the  child  has  an 
irritable  or  eczematous  skin,  or  if  it  has 
been  unsuccessfully  vaccinated  a  short  time 
before,  or  when  care  is  not  taken  to  select 
lymph  from  vesicles  running  a  normal 
course,  the  use  of  such  lymph  being  often 
attended  also  by  failure  to  produce  any 
result.  Such  lymph  will  sometimes  cause 
distinctly  irritant  effects  ;  eczematous  chil¬ 
dren  are  especially  susceptible  to  such  influ¬ 
ences,  and  even  when  lymph  is  used  which 
in  healthy  children  produces  absolutely  nor¬ 
mal  results.  That  the  lymph  itself  some¬ 
times  contains  the  elements  for  producing 
irritative  results,  is  obvious  from  the  fact 
that,  of  a  number  of  children  vaccinated 
from  the  same  vaccinifer,  several  may  be 
thus  affected  at  the  same  time. 

The  behaviour  of  the  vesicle  in  such 
cases  is  as  follows  : — On  the  eighth  day 
there  is  often  no  abnormal  appearance  be¬ 
yond,  perhaps,  the  existence  of  a  somewhat 
larger  areola  than  usual ;  but,  on  the  tenth 
day,  the  areola  becomes  extensive,  spread¬ 
ing  over  the  arm.  At  the  same  time, 
supernumerary  vesicles  appear  in  the  neigh¬ 
bourhood  of  the  primary  vesicles,  and  the 
whole  number  coalesce,  forming  a  large 
bleb,  which  scabs  and  constitutes  a  thick 
crust,  from  beneath  which  there  is  an  offen¬ 
sive  discharge,  leaving  eventually  a  deep 
unhealthy-looking  ulcer.  These  symptoms 
are  almost  invariably  attended  by  the  ap¬ 
pearance,  on  the  tenth  day,  of  a  general 
eruption  of  vaccinia  lichen ,  to  be  hereafter 
described.  In  the  latter  part  of  the  second 
week,  fugitive  patches  of  erythema  occa¬ 
sionally  appear  on  the  extremities  and  other 
parts  of  the  body,  and  may  be  mistaken  for 
erysipelas,  which  they  somewhat  resemble. 
Lymph  may,  however,  show  its  irritative 
qualities  at  an  earlier  date  than  this  ;  thus, 
there  may  be  on  the  eighth  day  a  large 
areola,  the  vesicles  at  the  same  time  being 
broken  and  discharging  freely  a  serous  fluid. 
Such  cases  can,  however,  only  result  when 
every  regulation  for  the  selection  of  proper 
lymph  for  vaccination  is  disregarded. 

The  vaccine  vesicle,  and  especially  in 
children  with  irritable  skins,  occasionally 
differs  in  other  respects  from  normal  vesi¬ 
cles  :  thus,  the  vesicle  may  never  fully 
develop,  but,  while  spreading  from  the 
edges,  is  flat  and  depressed,  and  has  a 


grey-brown  appearance  ;  it  does  not  properly 
scab  over,  but  the  scab  becomes  detached 
piecemeal,  leaving  an  unhealthy  indolent 
sore,  which  is  often  of  considerable  dura¬ 
tion  before  cicatrisation  finally  takes  place, 
the  surface  later  becoming  sometimes 
covered  with  large  granulations,  which  rise 
up  above  the  level  of  the  skin  and  exude 
moisture.  A  further  irregularity  may  occur, 
at  the  time  of  separation  of  the  normal 
crust,  by  the  formation  of  another  from  the 
discharge  of  the  surface  beneath ;  under 
these  circumstances,  the  second  crust  will 
remain  an  indefinite  time  and  often  has 
eventually  to  be  removed  by  poulticing. 

Treatment. — The  normal  vesicle  re¬ 
quires  no  interference.  The  day  after  the 
inoculation  has  taken  place,  the  surface 
may  be  sponged  gently  to  remove  any 
coagulated  blood  which  may  have  collected 
at  the  site  of  operation.  After  this,  it 
should  be  protected  by  a  soft  piece  of  clean 
linen,  and  every  care  taken  to  prevent  in¬ 
jury  from  rubbing  and  scratching.  Shields 
should  never  be  worn  ;  they  constantly  be¬ 
come  displaced,  and  by  pressure  often 
interfere  with  the  circulation.  It  is  not 
uncommon  to  find  them  used  for  one  case 
after  another,  and  thus  they  become  soiled 
with  animal  matter  and  are  a  very  possible 
source  of  danger.  Poulticing  and  moisten¬ 
ing  the  vesicle  should  be  avoided ;  this 
practice  interferes  with  the  natural  process 
of  scabbing,  and  poulticing  frequently  leads 
to  the  whole  vesicle  sloughing  out,  leaving 
a  deep  ulcer.  In  cases  where  the  crusts 
have  run  together  and  a  thick  mass  is 
formed,  sufficient  time  should  be  given  to 
allow  this  to  separate  ;  if,  however,  the 
separation  is  unduly  delayed,  and  at  the 
same  time  an  offensive  discharge  escapes 
from  beneath,  the  whole  should  be  poulticed 
until  the  crust  separates,  and  the  remain¬ 
ing  ulcer  dressed  with  lint  and  zinc  oint¬ 
ment.  When  the  scab  has  either  not 
formed  properly  or  has  separated  pre¬ 
maturely,  leaving  an  unhealthy-looking 
ulcer,  zinc  ointment  dressing  will  be  found 
to  answer  exceedingly  well. 

Eruptions. — The  vaccination  of  infants 
is  occasionally  followed  by  cutaneous  erup¬ 
tions.  Those  most  common  are  roseola 
and  vaccinia  lichen ,  occurring  usually  from 
the  seventh  to  the  tenth  day  after  vaccina¬ 
tion.  The  former  appears  in  slightly  raised 
erythematous  patches  over  the  chest,  back, 
and  extremities,  but  in  the  course  of  a  day 
or  two  the  eruption  fades.  Vaccinia  lichen 
also  appears  about  the  same  time,  usually, 
and  is  often  associated  with  the  roseolous 
rash.  It  appears  in  the  form  of  numerous 
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minute  papules  on  the  face,  chest,  hack, 
and  the  front  of  the  limbs ;  often  the 
papules  become  vesicular,  resembling  the 
vesicular  rash  which  occasionally  occurs 
in  scarlatina.  In  most  cases  the  eruption 
lasts  but  two  or  three  days,  and  then 
gradually  fades ;  in  certain  exceptional  cases 
the  vesicles  on  the  foot  and  face  become 
much  increased  in  size,  and  are  somewhat 
persistent.  Later  erythematous  blushes 
have  been  already  alluded  to.  Eczema¬ 
tous  rashes  are  also  occasionally  produced, 
usually  from  the  seventh  to  the  tenth  day 
after  vaccination,  in  eczematous  children, 
the  fissures  behind  the  ears,  which  are 
often  found  in  such  children,  at  the  same 
time  increasing  and  discharging  serous  fluid. 

Syphilitic  children  in  their  turn  may 
suffer  from  syphilitic  eruptions.  Vacci¬ 
nation-Syphilis  is  treated  of  later  on, 
but  it  may  be  stated  here  that  the  inocu¬ 
lation  of  syphilitic  virus  at  the  time  of 
vaccination  does  not  immediately  show  it¬ 
self,  but  usually,  after  the  scab  has  formed, 
some  ulceration  takes  place  at  the  site  of 
the  cicatrix,  and  later  the  specific  eruption 
makes  its  appearance.  Apart  from  this, 
however,  specific  eruptions  occasionally 
appear  about  the  tenth  day  after  the 
vaccination  of  a  previously  syphilitic  child. 
In  these  cases  there  is  no  special  appear¬ 
ance  about  the  vesicle,  which  runs  a  normal 
course.  The  vaccination  has  simply  been 
the  occasion  of  the  appearance  of  the  symp¬ 
toms.  The  writer  holds  that  the  lymph 
may  be  eliminated  from  suspicion,  as  the 
same  event  will  equally  occur  after  the 
use  of  calf-lymph.  Erysipelatous  eruptions 
may  result  from  the  inoculation  of  ery¬ 
sipelatous  matter  at  the  moment  of  vacci¬ 
nation,  or  later  when  the  vesicle  is  opened 
for  the  collection  of  lymph ;  or  it  may  occur 
at  any  time  if  the  vesicle  be  broken  and  the 
child  exposed  to  the  infection  of  erysipelas, 
even  at  the  time  of  the  separation  of  the 
crust,  should  the  subjacent  tissues  be  not 
entirely  healed. 

These  eruptions  may  be  treated  on 
general  principles,  altogether  apart  from 
any  consideration  of  the  fact  that  the  child 
has  been  recently  vaccinated. 

Selection  of  Lymph. — Lymph,  which 
is  intended  for  vaccination,  should  be  taken 
from  vesicles  not  later  than  the  eighth  day 
after  inoculation — i.e.  on  the  day  week  of 
operation — and  only  from  perfectly  healthy 
infants  having  a  good  family  history.  The 
child  should  be  carefully  examined  as  to 
physiognomy,  skin-eruptions,  snuffles,  and 
all  other  signs  of  syphilis,  the  buttocks  and 
arms  should  be  inspected,  and  any  appear¬ 


ance  which  gives  rise  to  the  least  doubt  or 
suspicion  should  be  a  reason  for  the  lymph 
being  condemned.  Lymph  should  only  be 
taken  from  the  primary  vaccination  vesicles 
of  infants,  and  never  from  older  persons  or 
from  any  child  undergoing  re -vaccination. 
The  vesicle  should  have  run  a  normal  course 
and  be  normal  in  appearance,  clear,  pearly 
white,  and  no  lymph  should  be  taken  if 
any  one  of  the  other  vesicles  is  broken  or 
is  abnormal  in  appearance.  There  should 
be  but  little  areola.  It  is  commonly  re¬ 
commended  that  lymph  should  only  be 
taken  from  vesicles  absolutely  without 
areola;  but  this  rule  has  been  departed 
from  by  experienced  vaccinators,  who  do 
not  discard  a  vesicle  on  account  of  a  com¬ 
mencing  areola.  Indeed,  the  best  results 
are  often  obtained  when  there  is  an  areola 
which  is  of  limited  area,  of  a  bright  colour, 
and  when  it  is  accompanied  by  the  appear¬ 
ance  of  slight  papular  elevations,  which 
may  occasionally  be  interspersed  with  mi¬ 
nute  vesicles  on  the  surface  surrounding  the 
vesicle. 

While  the  general  rule  must  be  laid 
down  that  the  lymph  should  be  perfectly 
clear  and  translucent,  it  must  be  admitted 
that  cloudiness  may  exist,  which  does  not 
interfere  with  the  production  of  perfectly 
normal  vesicles ;  lymph  which  flows  rapidly 
should  be  distrusted,  it  is  often  of  poor 
quality  and  likely  to  lead  to  failure.  Too 
much  lymph  should  not  be  collected  from 
any  one  vesicle ;  as  the  lymph  exudes 
from  the  vesicle  after  puncture,  it  is  some¬ 
times  replaced  by  serum,  which  necessarily 
dilutes  the  virus,  and  it  is  therefore  well  to 
abide  by  the  official  recommendation :  ‘  From 
such  a  vesicle  as  vaccination  by  puncture 
commonly  produces,  do  not,  under  ordinary 
circumstances,  take  more  lymph  than  will 
suffice  for  the  immediate  vaccination  of 
five  subjects,  or  for  the  charging  of  seven 
ivory  points,  or  for  the  filling  of  three 
capillary  tubes ;  and  from  larger  or  smaller 
vesicles  take  only  in  like  proportion  to 
their  size.  Never  squeeze  or  drain  any 
vesicle.’ 

Precautions  as  to  Vaccinee. — The  best 
age  for  the  vaccination  of  infants  is  before 
the  beginning  of  dentition  ;  the  law,  there¬ 
fore,  wisely  requires  the  vaccination  of 
children  before  the  end  of  the  third  month, 
but  there  is  no  reason  why  it  should  not 
be  performed  earlier.  There  does  not 
appear  to  be  any  special  risk  attaching  to 
the  vaccination  of  infants  only  a  few  days 
old,  nor  is  this  early  period  a  reason  for 
vaccinating  less  efficiently  than  at  a  riper 
age.  Except  in  cases  where  there  is  im- 
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mediate  risk  of  exposure  to  infection  of 
smallpox,  only  healthy  subjects  should  be 
vaccinated.  The  child  should,  therefore,  be 
in  good  health  and  free  from  any  sign  of 
eczema,  such,  for  instance,  as  fissures  be¬ 
hind  the  ears.  No  child  should  be  vacci¬ 
nated  who  is  exposed  to  contact  with  any 
of  the  acute  infectious  diseases  but  small¬ 
pox,  and  the  infection  of  erysipelas  should 
be  especially  avoided. 

Method  of  Operation. — A  great  variety 
of  instruments  have  been  invented  for  the 
inoculation  of  vaccine  lymph.  It  is  un¬ 
necessary  to  describe  them  in  detail :  many 
are  constructed  with  a  groove  which  is 
intended  to  hold  the  lymph,  and  to  give 
opportunity  for  its  better  introduction  at 
the  moment  of  incision.  It  must  be  re¬ 
membered  that  any  such  irregularity  of 
the  surface  serves  also  to  retain  other 
matter,  and  to  interfere  with  the  proper 
cleanliness  of  the  instrument ;  such  ap¬ 
paratus  should,  therefore,  not  be  used. 
There  is  no  better  instrument  than  an 
ordinary  bleeding  lancet,  which  is  not  too 
sharp.  The  sharper  the  blade,  the  greater 
will  be  the  haemorrhage  resulting  from  its 
use ;  and  excess  of  bleeding  is  not  only  on 
sentimental  grounds  to  be  avoided,  but  it 
has  also  a  tendency  to  wash  out  the  lymph. 
The  only  appliances  which  are  necessary 
are  the  lancet,  a  clean  napkin,  and  a  small 
basin  or  glass  of  water.  In  the  perform¬ 
ance  of  the  operation,  the  vesicle  of  the 
vaccinifer  should  be  carefully  punctured  in 
a  number  of  places,  the  greatest  care  being 
taken  to  avoid  the  drawing  of  blood. 
Should  there  be  the  least  appearance  of 
blood  in  the  lymph  which  exudes,  the 
vesicle  should  be  abandoned,  and  the  lancet 
carefully  cleaned. 

Assuming  no  such  accident  to  happen,  a 
globule  of  lymph  should  be  taken  upon  the 
point  of  the  lancet,  the  arm  of  the  vacci- 
nee  should  be  firmly  grasped  by  the  left 
hand  of  the  operator,  the  skin  of  the  child 
at  the  site  of  inoculation  being  stretched 
between  his  fingers  and  thumb.  The 
lymph  may  be  inserted  by  puncture,  by 
a  series  of  scratches,  or  by  both  methods. 
At  the  moment  of  puncture  the  lancet 
should  be  half-turned,  so  that  the  edges  of 
the  blade  open  the  small  wound  which  has 
been  made,  and,  during  scratching,  the 
blade  should  not  be  held  at  right  angles  to 
the  skin,  but  obliquely,  in  order  that  a 
larger  amount  of  absorbent  surface  may  be 
produced  by  each  scratch.  The  amount  of 
surface  to  be  covered  by  the  scratching 
must  necessarily  depend  upon  the  size  of 
the  vesicle  it  is  intended  to  produce. 


Lymph  from  more  than  one  vaccinifer 
should  never  be  used  for  the  vaccination  of 
the  same  child.  A  caution  is  needed  as  to 
the  mode  of  transference  of  the  lymph 
from  the  vaccinifer  to  the  vaccinee.  The 
lancet  should  be  charged  with  sufficient 
lymph  to  enable  the  operation  to  be  com¬ 
pleted  without  the  necessity  of  returning 
to  the  vaccinifer  for  more.  Should,  how¬ 
ever,  this  necessity  arise,  the  lancet  should 
be  dipped  in  the  water  and  carefully  wiped, 
to  prevent  communication  to  the  vaccinifer 
of  any  blood  or  other  matter  from  the  vac¬ 
cinee,  where  it  might  not  only  cause  injury 
to  the  vaccinifer,  but  to  other  children 
vaccinated  from  him.  In  direct  arm-to- 
arm  vaccination,  ivory  or  bone  points  should 
never  be  used  for  this  purpose  instead  of 
the  lancet.  They  can  never  be  properly 
cleaned,  but  are  liable  to  retain  animal 
matter  about  them,  and  have  indeed  been 
a  potent  source  of  mischief. 

If  lymph  is  about  to  be  used  which  is 
stored  in  capillary  tubes  or  on  ivory  points, 
the  procedure  is  necessarily  a  little  different- 
If  stored  in  tubes,  both  ends  should  be 
broken  off,  and  the  lymph  blown  on  to  the 
point  of  the  lancet  and  immediately  inserted- 
If  stored  in  points  charged  with  human¬ 
ised  lymph,  it  is  sufficient  to  rub  the  point 
over  the  excoriated  surface,  the  blood  which 
is  drawn  providing  enough  moisture  to 
remove  the  lymph  from  the  point.  In  the 
case  of  points  charged  with  calf-lymph,  it 
is  desirable  to  dip  the  charged  end,  which 
adheres  more  firmly  to  the  ivory,  momen¬ 
tarily  into  water,  to  shake  off  immediately 
the  superfluous  moisture,  and  to  allow  the 
point  to  remain  for  a  few  minutes  before  it. 
is  rubbed  over  the  surface. 

The  important  question  of  the  size  and 
number  of  the  vesicles  which  must  be 
produced  has  to  be  considered-.  There  is 
too  much  tendency  at  the  present  time  to 
forget  the  sole  object  of  vaccination — the 
protection  against  smallpox — and  to  con¬ 
sider  only  the  requirements  of  the  law,  which 
does  not  specify  the  details  of  size  and 
quality  of  the  vesicle.  The  duty  of  the  prac¬ 
titioner  is  obviously  to  vaccinate  in  such  a 
manner  that  the  infant  shall  be  protected,  if 
possible,  for  life,  and  certainly  until  it  has 
arrived  at  an  age  when  it  can  decide  for  it¬ 
self  whether  the  protection  shall  be  renewed. 
To  yield  to  the  oft-made  suggestion  of  the 
mother  to  vaccinate  the  child  in  few  places, 
is  to  be  guilty  of  a  breach  of  duty  to  the 
patient.  The  production  of  one  small  vesicle 
will  undoubtedly  render  the  child  absolutely 
insusceptible  to  smallpox,  but  for  a  time 
only ;  the  return  to  susceptibility  occurs- 
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more  rapidly  than  when  the  vaccination  is 
more  efficient.  The  statistics  of  every  small¬ 
pox  hospital,  which  have  been  tabulated, 
tell  the  same  story,  that  the  severity  of 
attack  and  mortality  from  smallpox  occur¬ 
ring  in  vaccinated  persons  is  inversely  pro¬ 
portionate  to  the  number  and  quality  of  the 
vaccination  cicatrices.  The  official  memo¬ 
randum,  Instructions  to  Vaccinators  under 
Contract ,  recommends:  ‘In  ail  ordinary 
cases  of  primary  vaccination,  if  you  vaccinate 
by  separate  punctures,  make  such  punctures 
as  will  produce  at  least  four  separate  good- 
sized  vesicles,  not  less  than  half  an  inch 
from  one  another ;  or,  if  you  vaccinate 
otherwise  than  by  separate  punctures,  take 
care  to  produce  local  effects  equal  to  those 
just  mentioned.’  Again,  the  award  to  public 
vaccinators,  for  vaccination  of  the  first  grade, 
is  only  given  when  the  scars  produced  are 
well-marked  in  their  foveation,  and  have 


collectively  at  least  half  a  square  inch  of 
total  area. 

It  is,  however,  necessary  to  ascertain 
whether  the  same  amount  of  protection  is 
afforded  by  a  vesicle  producing  one  large 
cicatrix  as  by  several  which  together  cause 
a  smaller  cicatricial  area.  The  data  upon 
which  an  opinion  can  be  expressed  is  not 
yet  sufficient  for  such  opinion  to  be  very 
definite ;  but  a  lesson  may  perhaps  be 
learnt  from  the  behaviour  of  the  vesicle,  in 
revaccination  of  persons  whose  primary 
vaccination  in  infancy  was  of  such  a  cha¬ 
racter  as  to  leave  one  large  cicatrix  having 
a  large  superficial  area,  and  comparing 
these  results  with  the  behaviour  of  the 
vesicle  in  revaccination  of  other  persons 
whose  primary  vaccination  produced  three 
small  vesicles,  leaving  cicatrices  whose 
aggregate  did  not  exceed  the  area  of  the 
one  large  cicatrix. 


Results  of  Revaccination  of  Persons  aged  from  Ten  to  Thirty  Years. 


Oases  in  which  the  areola 
of  the  revaccination  de¬ 
clined  on  the  eighth  day 
or  earlier,  and  were  there¬ 
fore  further  removed  from 
condition  of  complete  sus¬ 
ceptibility 

Cases  in  which  the  areola  of 
revaccination  declined  after 
the  eighth  day,  and  there¬ 
fore  more  nearly  approached 
complete  susceptibility 

Possessing  one  primary  vaccination  cica¬ 
trix  having  a  diameter  of  five-eighths 
of  an  inch  or  more  .... 

11,  or  4$  per  cent. 

12,  or  52  per  cent. 

Possessing  three  primary  vaccination 
cicatrices  each  having  a  diameter  of 
three-eighths  of  an  inch  or  less  . 

119,  or  67  5) 

58,  or  33  „ 

Possessing  one  primary  vaccination  cica¬ 
trix  having  a  diameter  of  half  an  inch 
or  more.  ...... 

17,  or  53 

15,  or  47  „ 

Possessing  three  primary  vaccination 
cicatrices  each  having  a  diameter  of 
a  quarter-inch  or  less  .... 

49,  or  75  „ 

16,  or  25  „ 

It  will  be  seen  by  the  above,  that  the 
protection  afforded  by  primary  vaccination 
has  lasted  longer  where  the  cicatrices  are 
numerous  and  small,  than  where  there  is 
>  but  one  large  cicatrix.  The  numbers  on 
which  the  percentages  are  calculated  are 
undoubtedly  small,  but  there  is,  nevertheless, 
sufficient  uniformity  in  the  result  to  warrant 
the  belief  that  one  large  vesicle  will  protect 
less  than  three  smaller  vesicles,  although 
the  aggregate  cicatrices  of  these  may  be 
smaller  than  the  cicatrix  of  the  one  large 
vesicle. 

The  writer  does  not  propose  to  theorise 
upon  this  point ;  it  is  sufficient  to  state,  for 
practical  purposes,  that  not  less  than  four 
vesicles  should  be  produced,  the  combined 


resulting  cicatrices  of  which  would  not  be 
less  than  one  half  of  a  square  inch  in  area. 

To  ensure  that  the  operation  shall  suc¬ 
cessfully  produce  these  results,  the  vaccina¬ 
tion  should  always  be  done,  when  possible, 
directly  from  arm  to  arm,  and  without  resort 
to  the  use  of  stored  lymph.  Arm-to-arm 
vaccination  in  the  hands  of  a  good  operator 
will  be  attended  by  the  production  of  not 
less  than  97  or  98  vesicles  in  every  100  in¬ 
sertions,  while  the  use  of  stored  lymph  will 
reduce  this  success  by  25  or  30  per  cent. 
In  thickly  populated  communities,  no  diffi¬ 
culty  will  be  encountered  in  vaccinating, 
week  by  week,  from  the  arms  of  children 
inoculated  during  the  previous  week  ;  but 
in  more  sparsely  inhabited  districts,  where 
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but  three  or  four  children  would  be  vac¬ 
cinated  every  week,  it  is  better  not  to 
attempt  to  carry  on  weekly  vaccination 
throughout  the  whole  year,  but  to  do  so  ; 
only  during  some  portion  of  the  year,  so  as 
to  ensure  a  larger  number  of  vaccinations 
on  each  day.  It  is  often  necessary,  under 
these  circumstances,  to  resort  to  stored 
lymph  for  the  purpose  of  beginning  the 
series,  but  its  use  should  be  limited  to  this 
object. 

Revaccination. — When  a  person  is  vac¬ 
cinated,  complete  protection  is  afforded 
against  smallpox.  Of  this  the  best  evidence 
is,  that  it  is  impossible  to  produce  any  re¬ 
sult  by  the  subsequent  inoculation  of  the 
smallpox  virus,  but,  as  time  goes  on,  there 
is  a  gradual  return  to  susceptibility.  This 
is  particularly  well  shown  in  the  effect 
which  the  vaccination  of  persons  at  the 
tune  of  infancy  has  had  upon  the  ages  of 
death  from  smallpox.  In  pre-vaccination 
times,  the  ^Majority  of  children  born  were 
attacked  with  smallpox  before  reaching  the 
age  of  four  years,  and,  after  a  terrible  loss 
of  life,  the  majority  of  the  remainder  were 
left  protected  by  this  attack  from  subse¬ 
quent  attack.  Vaccination  does  not  appear 
to  produce  such  permanently  protective 
results  as  smallpox,  and,  hence,  the  diminu¬ 
tion  of  death  from  smallpox  in  early  life, 
which  has  resulted  from  vaccination  in 
infancy,  has  been  attended  by  an  increasing 
death-rate  from  smallpox  amongst  people 
of  the  later  period.  This  is  best  shown  by 
the  following  table,  which  is  extracted  from 
the  Foriy -third  Annual  Report  of  the 
Registrar -General  of  Births ,  Deaths ,  and 
Marriages  in  England,  and  which  illustrates 
the  period  of  life  at  which  vaccinated  and 
unvaccinated  people  respectively  die  from 
smallpox. 

Proportion  of  deaths  under  and  over  fifteen 
ycar§  of  aye  per  1,000  deaths  from  smallpox , 
in  vaccinated  and  unvaccinated  persons  re¬ 
spectively  : — 

Ago  Unvaccinated  Vaccinated 

Under  fifteen  .  .  672  .  .  334 

Over  fifteen  .  «  .  328  .  .  666 

1,000  1,000 

The  question  necessarily  arises  during 
how  long  a  period  does  vaccination  afford 
protection,  for  it  is  obvious  that  protection 
can  be  renewed  by  revaccination. 

There  is  no  doubt  that  this  must,  to 
some  extent,  depend  upon  conditions  pecu¬ 
liar  to  the  individual,  but  is  also  dependent 
in  a  very  important  degree  upon  the 
character  of  the  first  vaccination.  This  is 


shown  by  the  evidence  derived  from  small¬ 
pox  hospitals,  which  proves  that  the  severity 
of  illness  of  a  person,  suffering  from  small¬ 
pox,  and  the  probabilities  of  death  are 
dependent  upon  the  number,  size,  and 
quality  of  the  vaccination  cicatrices,  and 
the  interval  which  has  elapsed  between  the 
time  of  vaccination  and  the  attack  of  small¬ 
pox.  In  this  connection  may  be  cited  the 
statistics  of  Collie,  Gayton,  McCombie,  and 
Marson,  the  three  first  published  in  the 
reports  of  the  Metropolitan  Asylums  Board. 

A  lesson  may  also  be  learnt  from  the 
number  of  persons  admitted  into  the  small¬ 
pox  hospitals  with  good  and  indifferent 
vaccination-marks,  and  for  this  purpose  it 
will  be  sufficient  to  study  the  statistics  of 
Dr.  Gayton,  which  relate  to  the  cases  which 
came  under  his  personal  observation.  The 
writer  of  the  present  article  has  con¬ 
structed  from  these  statistics  the  following 
diagram,  which  represents  the  number  of 
males  and  females,  with  good  and  indiffe¬ 
rent  primary  vaccination  cicatrices  respec¬ 
tively,  at  each  quinquenniad  of  life  in  each 
1,000  of  total  admissions  which  were  re¬ 
ceived  into  the  hospital. 

The  numbers  have  been  corrected  with 
a  view  to  showing  what  is  the  effect  upon 
equal  populations  at  each  age  period,  and  it 
has  been  assumed  that  the  numbers  of 
persons  with  good  and  indifferent  marks 
in  the  population  have  been  equal.  As  a 
matter  of  fact,  the  number  of  persons  with 
good  marks  is  in  excess  of  those  with  in¬ 
different  marks  ;  but  inasmuch  as  the  pro¬ 
portion  between  the  two  is  not  accurately 
known,  it  has  been  thought  better  to  regard 
them  as  equal.  But  it  may  be  borne  in  mind 
that  in  reality  the  diagram  shows,  in  con¬ 
sequence,  an  exaggerated  number  of  admis¬ 
sions  with  good  marks  in  proportion  to 
those  with  indifferent  marks,  hut  the  diagram 
as  regards  males  and  females  of  each  class 
is  probably  strictly  comparable  (p.  764). 

It  may  be  assumed  for  all  practical  pur¬ 
poses  that  the  community  is  vaccinated, 
better  or  worse,  shortly  after  birth,  and 
that  the  increasing  number  of  admissions, 
as  time  goes  on,  is  due  to  the  gradual  return 
of  these  persons  to  a  condition  of  suscep¬ 
tibility  to  attack  from  smallpox.  It  will 
be  observed  that,  after  ten  years  has 
passed,  females  return  to  this  condition 
somewhat  more  rapidly  than  males,  and 
that  some  circumstance  comes  into  effect 
between  ten  and  twenty  years  which  checks 
and  diminishes  this  increasing  suscepti¬ 
bility.  This  is  undoubtedly  chiefly  due  to 
revaccination,  but  also  in  part  to  attack 
|  from  smallpox ;  and  the  fact  that  the  in- 
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Top  line  shows  number  of  males  with  indifferent  primary  cicatrices. 
Second  line  shows  number  of  females  with  indifferent  primary  cicatrices. 
Third  line  shows  number  of  males  with  good  primary  cicatrices. 

Fourth  line  shows  number  of  females  with  good  primary  cicatrices. 


creasing  susceptibility  of  women  is  checked 
at  an  earlier  age  than  that  of  men  must  be 
mainly  caused  by  these  influences. 

It  is  within  the  power  of  revaccination 
entirely  to  check  this  growing  susceptibility, 
and  the  diagram  shows  that  in  no  instance 
should  revaccination  be  delayed  after  fifteen 
years  of  age,  especially  in  those  cases  where 
the  vaccination  cicatrices  are  indifferent  in 
character.  Revaccination  before  ten  years 
of  age  would  largely  reduce  liability  to 
attack  from  smallpox,  and  still  better  results 
would  doubtless  follow  if  revaccination, 
performed  at  this  earlier  period  of  eight  or 
ten  years  of  age,  were  repeated  shortly  after 
puberty.  Whether  this  would  permanently 
protect  against  all  attack  from  smallpox 
for  the  rest  of  life  must  remain  doubtful ; 
and  it  is  obvious  that  it  is  better  to  adopt 
the  recommendation  of  the  German  Vac¬ 
cination  Commission  and  resort  to  revac¬ 
cination  during  each  subsequent  ten  years 
of  life,  and,  if  there  be  definite  exposure  to 
smallpox,  that  the  operation  should  not  be 
delayed  till  the  end  of  this  period. 

The  local  manifestations  of  revaccina¬ 
tion  usually  differ  from  those  of  primary 
vaccination,  The  individual  is  already,  as 
a  rule,  partially  protected  against  cowpox 
and  smallpox,  and  the  results  of  inocula¬ 
tion  have  only  to  make  up  the  differences 


between  the  amount  of  insusceptibility 
already  obtained  and  total  insusceptibility- 
In  some  persons,  the  susceptibility  which 
remains  after  primary  vaccination  is  so 
slight  as  to  need  only  the  development  of 
papules,  which  last  but  a  day  or  two,  and 
then  fade,  or  the  development  of  vesicles 
may  be  required  to  give  the  additional  pro¬ 
tection  which  is  needful  to  produce  com¬ 
plete  insusceptibility.  The  local  manifesta¬ 
tions  of  revaccination  may,  therefore,  be 
little  more  than  mere  irritation — the  produc¬ 
tion  of  a  vesicle  which  rapidly  runs  through 
its  course,  becomes  pustular,  and  is  sur¬ 
rounded  by  a  crust  during  any  period  of  the 
latter  part  of  the  first  week,  or  early  in  the 
second  week  ;  or  again,  of  a  vesicle  which 
runs  the  same  course  as  that  of  primary 
vaccination. 

There  is  frequently  seen  more  oedema  of 
the  arm  and  a  larger  extent  of  areola  in  re¬ 
vaccination  than  in  primary  vaccination ; 
but  this  is  probably  due  to  the  fact  that  in 
revaccination  the  areola  generally  develops 
earlier,  and  is  therefore  more  extensive  on 
the  usual  day  of  insxjection. 

Preservation  of  Vaccine  Lymph.— 
The  most  common  methods  of  preserva¬ 
tion  of  lymph  are  in  capillary  tubes  and  on 
ivory  points.  For  the  purpose  of  collection 
in  the  former,  the  end  of  the  tube  is  inserted 
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into  the  bead  of  lymph  which  exudes  after 
puncture  of  the  vesicle,  and  the  tube  being 
held  obliquely  or  horizontally,  the  lymph 
rapidly  rises.  When  one-third  of  the  length 
•of  the  tube  is  filled,  the  lower  end,  which  is 
in  contact  with  the  vesicle,  is  raised  and  the 
lymph  allowed  to  gravitate  to  the  centre. 
The  moistened  end  of  the  tube  is  then 
heated  in  the  flame  of  a  spirit  lamp,  the 
part  containing  the  lymph  being  protected 
by  being  covered  by  the  finger  and  thumb 
holding  the  tube,  so  as  to  prevent  the  lymph 
from  becoming  coagulated  or  damaged  by 
the  heat ;  the  tube  thus  becomes  coated 
with  charcoal,  wdiich  must  be  burnt  off  in 
the  upper  part  of  the  flame  before  the  tube 
will  close.  The  end  of  the  tube  is  then 
melted  and  the  tube  closes ;  the  other  end 
is  next  taken  between  the  finger  and  thumb, 
the  lymph  being  protected  in  the  same  way. 
The  tube  is  rapidly  passed  through  the 
flame  from  the  end  up  to  the  point  where  it 
is  held,  and,  the  air  having  been  expanded 
and  partially  expelled  by  this  means,  the 
end  of  the  tube  is  melted  and  closed.  The 
fact  that  the  tube  is  hermetically  sealed  is 
assured  by  the  collapse  of  the  melted  end 
of  the  tube. 

The  preservation  of  lymph  on  ivory 
points  is  effected  by  collecting  a  bead  of 
lymph  on  the  end  of  the  point  and  exposing 
it  to  the  air  until  it  has  become  dry.  The 
lymph  should  cover  the  flat  surface  of  the 
point  as  well  as  the  extremity,  and  the  point 
should  preferably  receive  two  coatings.  In 
drying  it,  care  should  be  taken  that  the 
moist  surface  does  not  come  in  contact  with 
any  substance  which  can  impart  dust  to  it. 
The  points  should  be  afterwards  stored  in 
close  bottles.  A  third  but  less  frequently 
adopted  method  of  preserving  lymph  is  by 
means  of  small  square  pieces  of  glass.  The 
centres  of  two  pieces  of  glass  are  brought  in 
contact  with  the  punctured  vesicle,  and  the 
lymph  is  thus  transferred  to  it.  The  glasses 
are  then  brought  face  to  face  with  the 
moistened  surfaces  in  contact  with  each 
other,  and  the  edges  are  sealed  by  dipping 
them  in  melted  paraffin.  A  fourth  method 
is  the  preservation  of  undried  lymph  in 
bottles.  This,  however,  cannot  be  recom¬ 
mended,  as  the  lymph  is  very  liable  to  de¬ 
compose,  and  its  use  is  attended  with  some 
risk  unless  but  very  few  hours  intervene 
between  its  collection  and  subsequent  in¬ 
oculation.  The  admixture  of  lymph  with 
glycerine  and  with  a  solution  of  thymol  or 
other  preservative  is  also  practised,  but  the 
data  for  comparing  the  advantages  of  one 
method  over  another  are  not  sufficiently 
great  to  warrant  any  other  recommendation 


than  that  lymph  should  be  preserved  either 
in  tubes  or  on  points,  as  already  described. 

For  immediate  use — i.e.  within  a  week 
after  collection — the  method  of  storage  on 
ivory  points  is  most  to  be  depended  upon. 
The  preservation  of  lymph  in  tubes  is  less 
frequently  attended  by  good  results,  most 
probably  because  of  the  tendency  of  the 
particulate  matter  to  adhere  to  the  sides 
of  the  tubes  than  of  any  alteration  in  its 
composition.  For  longer  intervals  of  some 
weeks,  tubes  produce  somewhat  better  re¬ 
sults  than  points. 

Animal  Vaccination. — The  cultivation 
of  lymph  in  the  calf  differs  from  the  culti¬ 
vation  in  the  human  subject  chiefly  in  the 
circumstance  that  in  the  calf  only  one 
hundred  and  twenty  hours,  or  five  times 
twenty-four  hours,  are  required  for  the  full 
development  of  the  vesicle,  while  in  the 
human  subject  one  hundred  and  sixty-eight 
hours,  or  seven  times  twenty-four  hours,  are 
required  for  this  purpose,  a  fact  probably 
due  to  the  higher  temperature  of  the  calf, 
which  is  usually  from  100°  to  102°  Fahren¬ 
heit.  The  method  adopted  for  the  inocula¬ 
tion  of  the  calf  is  as  follows  :  A  calf,  which 
should  be  from  three  to  six  months  of  age,  is 
placed  on  a  table  constructed  so  that  the 
animal’s  hind  legs  can  be  separated,  ex¬ 
posing  the  abdomen.  This  part  of  the 
body,  the  perineum,  and  flanks  are  shaved, 
and  the  surface  cleansed  by  washing  with 
a  solution  of  carbolic  acid.  The  lymph 
(which  is  preferably  collected  at  the  same 
moment  from  another  calf)  is  taken  on  to 
the  upper  side  of  a  rather  blunt  tenotomy 
knife,  and  a  number  of  incisions,  usually 
seventy  or  eighty,  are  made  with  this  knife 
in  the  skin,  but  not  through  the  skin  ;  the 
incisions  should  be  about  an  inch  in  length 
and  arranged  in  lines,  an  interval  of  an 
inch  being  left  between  the  successive  rows, 
and  the  knife  being  charged  with  more 
lymph  from  time  to  time.  Another  method 
is  to  inoculate  the  calf  by  puncture  with  a 
small  barbed  instrument,  grooved  so  as  to 
better  hold  the  lymph.  The  animal  is  then 
returned  to  the  stable,  and  is  provided  with 
a  collar  in  order  to  prevent  it  from  licking 
the  vesicles.  After  forty-eight  hours,  a 
papular  elevation  appears  at  the  site  of 
each  inoculation,  and  at  the  end  of  another 
thirty-six  hours  these  become  vesicular,  the 
vesicles  being  sufficiently  developed  on  the 
fifth  or  sixth  day  for  use  for  the  vaccina¬ 
tion  of  other  calves  or  children.  On  the 
latter  of  these  days  an  areola  forms  ;  lymph 
may,  however,  be  taken  for  the  same 
purposes  after  another  twenty-four  hours, 
but  later  it  is  purulent  and  unfit  for  use. 
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The  pustules  scab  over,  and  fall  between 
the  fifteenth  and  twentieth  days. 

Lymph  cannot  he  collected  in  the  same 
manner  as  from  the  human  subject.  It  is 
necessary  to  squeeze  the  vesicle,  and  for 
this  purpose  curved  forceps  with  a  sliding 
catch  are  used.  The  pressure  on  the 
vesicle  ruptures  it  and  the  clear  lymph 
exudes,  and  may  be  collected  on  the  knife 
for  immediate  use,  and  on  points  or  in 
tubes,  as  in  ordinary  vaccination.  Animal 
lymph  ordinarily  produces  in  the  child  the 
same  symptoms  as  humanised  lymph.  In 
calf- vaccination  there  is,  however,  not  the 
same  opportunity  for  selecting  the  vac- 
cinifer  from  a  number  as  occurs  when 
humanized  lymph  is  used,  and  hence  calf- 
lymph  is  perhaps  a  little  more  variable  in 
its  results.  It  has  been  found,  too,  in  the 
hands  of  some  vaccinators,  that  if  calf-lymph 
be  introduced  into  a  station,  and  used  for 
renewing  the  stock,  the  first  few  children  of 
the  series  have  less  regular  results.  ITow 
far  this  may  be  due  to  the  use  of  lymph 
obtained  from  Continental  stations,  where 
it  is  collected  after  a  less  definite  period 
than  in  England,  is  not  known,  for  other 
operators  have  found  no  such  results  from 
the  use  of  lymph  cultivated  in  this  country, 
where  the  rule  is  to  collect  lymph  one  hun¬ 
dred  and  twenty  hours  after  inoculation. 

By  the  use  of  calf-lymph  the  possibility 
of  inoculation  of  syphilis  is  eliminated,  and 
the  risks  of  erysipelas  reduced  by  the  fact 
that  it  becomes  unnecessary  to  open  the 
vaccine  vesicle  of  the  infant  for  the  purpose 
of  procuring  lymph  for  carrying  on  opera¬ 
tions.  Apart  from  this,  however,  erysipelas 
may  occur,  as  after  every  wound  of  the 
surface. 

The  fear  of  inoculation  of  tuberculous 
matter  by  the  use  of  animal  lymph  need 
not  be  entertained.  The  experiments  of 
Acker  tend  to  show  that  tubercle  does  not 
exist  in  the  vaccination  vesicle  of  tuber¬ 
culous  subjects,  while  the  experiments  of 
Josserand  at  Lyons  confirm  this  opinion. 
There  is,  moreover,  the  important  fact  that 
at  Brussels  it  is  the  rule  to  examine  the 
bodies  of  all  calves  which  have  been  pre¬ 
viously  used  for  vaccination  purposes,  and 
in  no  single  instance  has  tubercle  been  found 
in  these  calves,  although  some  thousands 
have  been  examined.  Again,  in  Wurzburg, 
in  the  slaughterhouse,  of  150,000  calves  not 
one  was  found  to  be  tuberculous.  It  is 
thus  quite  possible  to  eliminate  any  risk  of 
tubercle  by  the  selection  for  vaccination 
purposes  of  healthy  calves  in  good  condi¬ 
tion.  The  chief  disadvantage  of  calf-lymph 
is  the  expense  involved  in  its  production, 


leading  to  the  limitation  to  large  centres- 
of  population  of  direct  vaccination  from 
calf  to  arm.  Sparsely  inhabited  districts, 
would  necessarily  have  to  depend  upon  the 
use  of  stored  lymph,  and,  as  a  result,  vac¬ 
cination  would  be  performed  with  less 
efficiency  than  is  now  possible  wrhen  arm- 
to-arm  vaccination  is  practised.  Direct, 
calf-to-arm  vaccination  of  infants  produced 
in  the  London  Animal  Vaccine  Station 
during  1884,  in  the  hands  of  two  operators,. 
985  and  991  vesicles  for  every  1,000  of  in¬ 
sertions  which  they  respectively  made. 
The  use  of  stored  lymph  materially  reduced 
this  success.  There  is  not,  however,  any 
positive  ground  for  the  statement  that  the 
keeping  powers  of  calf  and  humanized 
lymph  differ  from  each  other.  The  expe¬ 
rience  of  the  above-named  institution  fails 
to  show  that  such  difference  exists. 

Vaccination  Law. — In  the  year  1841  an 
Act  was  passed  enabling  every  person  to  be 
vaccinated  at  the  public  cost,  and  in  1853  it 
was  rendered  compulsory,  under  a  penalty 
of  twenty  shillings,  that  every  child  born 
after  the  passing  of  the  Act,  should  be  vacci¬ 
nated,  and  should  be  brought  back  for  in¬ 
spection,  under  a  further  penalty  of  twenty 
shillings.  In  1858  officers  were  empowered 
to  be  appointed  to  conduct  proceedings 
before  justices  under  the  Acts  relating  to 
vaccination,  and  in  1867  a  further  Act  was 
passed  which  repealed  nearly  the  whole  of 
the  previous  legislation,  but  re-enacted  the 
chief  provisions. 

By  the  Act  of  1867,  unions  and  parishes 
were  to  be  divided  into  vaccination  districts, 
subject  to  the  approval  of  the  Poor  Law 
Board,  and  the  guardians  were  to  contract 
with  a  duly  qualified  medical  practitioner 
for  the  performance  of  vaccination  of  all 
persons  resident  within  each  district ;  the 
vaccinator  appointed  was  required  to  pos¬ 
sess  such  qualifications  as  were  prescribed 
by  the  Lords  of  the  Privy  Council. 

Other  provisions  were  an  authority  for 
the  payment  of  a  sum  not  exceeding  one 
shilling  for  every  child  successfully  vac¬ 
cinated,  in  addition  to  the  sum  paid  by 
the  guardians ;  the  scale  of  fees  to  be  paid 
by  the  guardians  was  not  less  than  one 
shilling  and  sixpence,  for  every  vaccination 
done  at  an  appointed  station  situated  at 
or  within  one  mile  from  the  residence  of 
the  vaccinator  or  in  the  workhouse  of  the 
Union  ;  for  every  vaccination  done  at  any 
station  over  one  mile  and  under  two  miles 
distant  from  his  residence,  not  less  than 
two  shillings ;  and  for  every  such  vacci¬ 
nation  done  at  any  station  over  two  miles 
distant  from  his  residence,  not  less  than 
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three  shillings,  such  distance  being  mea¬ 
sured  according  to  the  nearest  public  car¬ 
riage  road ;  but  in  respect  of  successful 
vaccinations  performed  elsewhere  than  at  a 
station  or  in  the  workhouse  as  aforesaid, 
the  payment  to  be  according  to  the  terms 
specified  in  the  contract  as  approved  by  the 
Poor  Law  Board.  The  fee  for  the  revaccina¬ 
tion  of  persons  who  may  apply  to  be  revacci¬ 
nated,  the  Poor  Law  Board  having  issued 
regulations  in  respect  thereof,  to  be  two- 
thirds  of  the  fee  payable  for  each  case  of 
primary  vaccination.  No  contract  to  be 
valid  unless  approved  by  the  Local  Govern¬ 
ment  Board.  The  public  vaccinator  can¬ 
not  charge  for  the  vaccination  or  re¬ 
vaccination  of  any  person  not  resident  in 
his  district. 

In  sparsely-populated  districts,  the  guar¬ 
dians  may  arrange  for  public  vaccination 
every  three  months,  and  no  parent  is  to  be 
liable  for  neglect  to  procure  the  vaccina¬ 
tion  during  this  interval,  if  the  omission 
is  due  to  the  fact  that  the  vaccination 
cannot  be  performed  on  account  thereof. 

The  provisions  for  ensuring  the  vaccina-  | 
tion  of  a  child  are  the  delivery  of  a  notice  by 
the  registrar  to  the  parent  or  other  person 
having  the  custody  of  the  child  at  the  time 
of  registration  of  birth,  requiring  the  child 
to  be  taken  to  the  public  vaccinator  within 
three  months  of  birth  for  the  purpose  of 
being  vaccinated,  and  to  again  take  the 
child  on  the  day  week  to  him  for  in¬ 
spection,  and  for  him,  if  he  sees  fit,  to 
take  lymph  for  the  performance  of  other 
vaccinations.  In  the  event  of  a  child  being 
unfit  to  be  vaccinated,  a  medical  certificate 
to  be  necessary  to  postpone  the  vaccination 
for  a  period  of  not  more  than  two  months 
without  renewal  of  the  certificate.  Children 
wdio  have  had  smallpox,  or  who  have  been 
unsuccessfully  vaccinated  three  times,  to 
be  exempt,  on  medical  certification  of  either 
fact.  The  public  vaccinator  to  sign  the  certi¬ 
ficate,  and,  if  required,  to  give  a  duplicate  to 
the  parent,  and  to  forward  the  former  to  the 
registrar  in  whose  district  the  vaccination 
shall  have  been  performed  ;  if  the  operation 
have  been  performed  by  a  medical  practi¬ 
tioner  not  being  a  public  vaccinator,  the 
certificate  is  to  be  forwarded  to  the  registrar 
by  the  parent.  The  parent  is  to  be  liable 
to  a  penalty  not  exceeding  twenty  shillings 
for  neglect  to  procure  the  vaccination  of  a 
child,  and  the  public  vaccinator  and  parent 
to  be  liable  to  the  same  penalty  for  neglect 
to  perform  their  respective  duties  as  to 
forwarding  the  certificate.  Justices  may 
make  an  order  for  the  vaccination  of  a 
child  under  fourteen  years  of  age  not  pre 


viously  vaccinated,  and  any  neglect  of  the 
parent  to  comply  with  the  order  shall 
render  him  liable  to  a  penalty  of  twenty 
shillings.  Previous  notice  must  be  given 
to  the  parent.  Any  person  signing  a  false 
certificate  to  be  guilty  of  a  misdemeanour. 
Inoculation  of  smallpox  is  forbidden,  under 
a  penalty  of  not  more  than  a  month’s  im¬ 
prisonment. 

By  the  Act  of  1871,  vaccination  officers 
are  empowered  to  be  appointed  to  undertake 
such  duties  previously  devolving  upon  regis¬ 
trars  and  others ;  they  are  to  receive  from 
the  registrar  lists  of  births  and  deaths  in 
his  district.  When  a  revaccinated  person 
fails  to  reappear  for  inspection,  he  shall  pay 
a  fee  to  the  guardians  of  twTo  shillings  and 
sixpence.  The  penalty  for  not  producing 
a  child,  when  required  by  a  summons  under 
the  Act,  is  payment  of  a  sum  not  exceed¬ 
ing  twenty  shillings.  Complaints  to  be 
made  and  information  to  be  laid  for  of¬ 
fences  under  the  Vaccination  Act  within 
twelve  months  from  the  time  when  the 
matter  of  such  complaint  or  information 
arose,  and  not  subsequently.  When  a  child 
has  been  successfully  vaccinated  by  some 
one  else,  the  public  vaccinator,  on  the  re¬ 
quest  of  the  parent,  and  after  personal  ex¬ 
amination,  may  certify  to  this  fact.  When 
the  Poor  Law  medical  officer  is  in  attend¬ 
ance  as  such  upon  a  person  suffering  from 
smallpox,  he  may  charge  for  the  vaccina¬ 
tion  and  revaccination  of  other  persons  in 
the  house,  as  if  he  were  a  public  vaccinator. 

Shirley  F.  Murphy. 

VACCINATION-SYPHILIS. — There 
is  unfortunately  no  longer  the  least  room 
for  doubt  that  the  pellucid  lymph  of  a 
vaccine  vesicle  may  contain  the  contagium 
of  syphilis.  It  is  not  a  necessary  condi¬ 
tion  that  blood  should  be  drawn,  or  that 
the  vesicle  should  be  allowed  to  ‘  drain, r 
for  if  the  vaccinifer  be  syphilitic,  no  pre¬ 
cautions  in  these  directions  will  give 
security.  In  saying  this,  it  is  by  no  means 
implied  that  such  precautions  are  valueless  ; 
probably  they  are  far  otherwise,  but  they 
do  not  remove  risk.  Long  after  all  doubt 
was  past  as  to  the  possibility  of  conveying 
syphilis  by  vaccination,  there  seemed 
reason  to  hope  that  it  could  occur  only 
when  the  lymph  was  mixed  with  blood  or 
with  fluid  which,  by  draining  after  the 
vesicle  was  emptied  of  its  original  contents, 
had  recently  transuded  from  the  tissues 
or  blood-vessels.  We  are  now,  however, 
obliged  to  face  the  fact  that  these  accidents 
are  not  essential,  and  that  the  virus  may 
exist,  in  full  potency,  in  lymph  which  is  per- 


768 


Vaccination-Syphilis 


fectly  clear,  and  which  has  been  taken 
with  the  utmost  care.  We  owe  this  melan¬ 
choly  advance  in  our  knowledge  to  the 
self-sacrificing  enthusiasm  of  a  public 
vaccinator,  who  repeatedly  tried  the  experi¬ 
ment  on  himself.  He  selected  vaccinifers 
who  were  suffering  obviously  and  severely 
from  inherited  syphilis,  and  in  three  in¬ 
stances  he  failed,  but  in  the  fourth  he  suc¬ 
ceeded.  In  this  last  experiment  he  pro¬ 
duced,  on  his  own  forearm,  three  indurated 
chancres,  which  were  followed  in  due 
course  by  complete  syphilis.  Since  the 
greatest  care  was  taken  to  use  only  clear 
lymph,  and  the  whole  details  of  the  ex¬ 
periment  were  under  the  observation  of 
skilled  observers,  no  more  evidence  on  this 
point  can  possibly  be  desired.  Men  en¬ 
gaged  in  the  practice  of  vaccination  have 
in  future  to  realise  that,  under  no  condi¬ 
tions,  are  syphilitic  vaccinifers  safe,  and 
must  devote  their  efforts  at  prevention 
almost  solely  to  the  exclusion  of  such 
subjects  from  use. 

In  some  respects  it  is  well  that  the 
facts  should  have  been  thus  simplified.  If, 
at  first  sight,  it  may  seem  that  the  area  of 
danger  is  enlarged,  we  may,  on  the  other 
hand,  feel  confident  that  safety  comes  with 
knowledge.  The  open  and  complete  re¬ 
moval  of  supposed  grounds  for  security, 
which  were  wholly  untrustworthy,  can 
only  result  in  reduction  of  risk.  All  that 
is  necessary  is  that  the  facts  should  be 
made  widely  known. 

When  the  syphilitic  virus  is  conveyed 
in  vaccine  lymph,  the  behaviour  of  the 
sore  may  present  certain  variations.  As  a 
rule,  however,  with  but  few  exceptions,  if 
the  vaccination  takes,  the  vesicle  passes 
through  its  stages  and  heals  in  the  usual 
manner.  Nothing  is  suspected  until,  at 
the  expiration  of  probably  about  five  weeks, 
the  scar  becomes  irritable,  and  in  the 
course  of  a  few  days  enlarges  into  a  little 
papule.  In  another  week  it  will  be  hard,  and 
subsequently  will,  in  most  cases,  present 
all  the  usual  features  of  an  indurated  sore. 
In  some  cases  the  scar  may  inflame  in 
less  than  five  weeks,  but  very  rarely  in  less 
than  a  month.  It  does  not  make  any  differ¬ 
ence  whether  the  vaccination  has  taken 
or  not.  In  each  instance,  the  first  signs  of 
irritation  in  the  site  of  the  puncture  occur 
at  the  same  time.  If  it  have  not  taken, 
then  it  is  possible  that  all  trace  of  a  punc¬ 
ture  may  have  disappeared  before  the 
syphilitic  inflammation  commences.  When 
once  an  indurated  chancre  has  developed, 
its  subsequent  progress  will  depend  upon 
the  treatment  and  the  proclivities  of  the 


individual.  If  mercury  be  given  early,  the 
sores  will  soon  disappear,  and  but  few 
evidences  of  the  secondary  stage  will  pro¬ 
bably  be  witnessed.  If  mercury  be  not 
given,  the  sores  may  enlarge  indefinitely, 
and  perhaps  coalesce,  and  may  be  attended 
by  a  good  deal  of  inflammation.  In  rare 
cases,  phagedaena  may  occur.  Almost 
always  there  are  enlarged  and  hard  glands 
in  the  armpit,  and  these  scarcely  ever 
suppurate.  There  is  no  reason  to  believe  that 
the  virus  of  syphilis  is  ever  absorbed  after 
vaccination  without  the  intervention  of  a 
local  chancre ;  and,  usually,  the  conditions 
of  the  latter  are  very  definite,  and  leave 
no  room  for  error.  If  vaccination-vesicles 
have  passed  through  their  stages,  dried  up, 
disappeared,  and  nothing  more  has  occurred, 
it  may  be  assumed  as  certain  that  there 
has  been  no  introduction  of  syphilis.  It 
is  not  without  exception  that  an  interval  oc¬ 
curs  between  the  healing  of  the  vaccination 
vesicle  and  the  development  of  syphilitic 
changes  in  its  site.  In  some  cases  the  sore 
remains  unhealed  throughout,  and  it  may 
be  acutely  inflamed.  In  such  we  must 
suppose  thut  pus-elements,  in  addition  to 
the  specific  virus,  have  been  introduced. 

The  constitutional  phenomena  after 
vaccination-syphilis  do  not  differ  in  any 
respect  from  those  of  the  disease  when 
obtained  in  other  ways.  Nor  is  there  any 
difference  in  the  rules  as  to  treatment.  If 
mercury  be  given  early,  the  primary 
phenomena  soon  disappear,  and  it  is  ex¬ 
ceptional  for  any  of  the  secondary  stage  to 
be  witnessed.  Some  of  the  series  of  cases 
of  syphilis  after  vaccination  have  offered 
unusually  good  opportunities  for  observing 
the  laws  of  development  of  this  malady, 
since  it  was  known  to  be  conveyed  from 
the  same  source  to  many  individuals  at  the 
same  time.  Observations  on  series  of  this 
kind  lead  to  the  belief  that  its  stages,  more 
especially  that  of  incubation,  are  more 
uniform  in  duration  than  had  been  gene¬ 
rally  believed.  It  appears  that  the  interval 
between  contagion  and  the  first  signs  of 
morbid  action  is  very  rarely  less  than  a 
month,  and  definite  induration  is  seldom 
produced  till  near  the  end  of  the  fifth 
week. 

It  is  probable  that  the  virus  of  syphilis 
is  not  always  present  in  the  vaccine  lymph 
of  syphilitic  vaccinifers.  When  it  is  pre¬ 
sent,  it  may  show  its  vigour  by  producing 
chancres  in  almost  all  those  vaccinated, 
and  in  almost  all  the  several  punctures 
made  in  each  person.  Multiple  chancres 
are  the  rule  under  such  conditions,  and 
usually  more  punctures  are  infected  than 
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escape.  Yet,  with  such  facts  before  us,  we 
find  that  it  is  possible  to  vaccinate  inten¬ 
tionally  from  syphilitic  infants  repeatedly 
with  effect.  No  doubt  this  has  been  done 
unwittingly  in  many  cases,  and  we  may 
believe  with  confidence  that  it  is  only  in 
exceptional  instances  that  syphilis  is  com¬ 
municated  by  vaccination,  even  when  tainted 
children  are  used.  Nor  does  the  risk  seem 
to  be  in  relation  with  the  apparent  severity 
of  the  disease  in  the  child.  In  two  of  those 
employed  in  the  experiment  just  mentioned 
the  disease  had  induced  much  cachexia, 
wdiereas  in  one  of  those  from  which  a  whole 
series  of  infections  resulted,  the  vaccinifer 
appeared  to  be  in  excellent  health. 

In  the  all-important  matter  of  the  selec¬ 
tion  of  a  vaccinifer,  the  surgeon  should 
carefully  examine  both  the  child  and  its 
mother,  unless,  indeed,  he  be  already  well 
acquainted  with  the  family  history.  The 
child’s  nates  and  anus  should  be  inspected, 
since  sometimes  eruptions  or  even  condy- 
lomata  are  present  on  those  parts  in  children 
apparently  free  from  disease.  By  care  in  1 
this  matter,  the  risk  may  be  reduced  to  a 
minimum  ;  but  it  must  still  be  admitted  to 
be  possible  for  both  mother  and  child  to  be 
free  from  any  suspicious  symptoms,  whilst 
syphilis  is  yet  present.  It  is  well,  therefore, 
to  adopt  the  rule  of  never  employing  a  first¬ 
born  child.  If  there  be  one  or  more  healthy 
elder  children,  and  the  child  itself  and  its 
mother  are  free,  then  it  may  be  regarded  as 
practically  certain  that  no  taint  exists. 

Although  vaccination-syphilis  is  a  reality, 
and  unquestionably  demands  our  utmost 
circumspection  for  its  prevention,  yet  it  is 
fortunately  very  rare.  Since  the  several 
series  of  cases  which  the  writer  recorded  j 
about  ten  years  ago,  not  a  single  instance 
of  it  has  come  within  his  knowledge,  nor 
have  any  been  mentioned  to  him  by  his 
professional  friends. 

Jonathan  Hutchinson. 

VAGINA,  Affections  of  the. — The 
vagina,  extending  from  the  vulva  to  the 
uterus,  is  lined  by  mucous  membrane  con¬ 
tinuous  with  the  investment  of  the  external 
organs  of  generation.  Anteriorly,  the  canal 
is  intimately  united  below  with  the  urethra, 
and  above  with  the  base  of  the  bladder 
(v e sic 0 -vaginal  septum)  ;  while,  posteriorly, 
it  is  connected  more  or  less  closely  below 
with  the  anterior  surface  of  the  rectum 
{redo -vaginal  septum ),  but  lies  for  the 
upper  third  of  its  extent  in  immediate 
relation  to  the  peritoneum  lining  Douglas’s 
space.  The  vulvar  orifice ,  which  is  the 
narrowest  part  of  the  vagina,  is  partially  j 
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closed  in  the  normal  virgin  state  by  a 
membranous  structure  termed  the  hymen , 
of  which  the  remains  after  rupture  consti¬ 
tute  the  tubercles  known  as  carunculce 
myrtiformes,  found  seated  around  the 
entrance  of  the  canal. 

I.  Malformations,  whether  congeni¬ 
tal  or  acquired,  owe  their  chief  clinical 
importance  to  the  obstruction  which  may 
be  offered  to  the  free  escape  of  the  men¬ 
strual  fluid.  But,  short  of  this,  they  may 
interfere  with  coitus,  or  even  impede  the 
passage  of  the  child  in  the  event  of  preg¬ 
nancy  and  labour. 

1.  Congenital  malformations  resulting 
from  defective  development,  or  from  sub¬ 
sequent  closure  during  foetal  life  of  a  part 
of  the  canal  by  inflammatory  processes  :  — 
Complete  absence  of  the  vagina  is  an  ex¬ 
tremely  rare  condition,  usually  although 
not  invariably  associated  with  imperfect 
development  of  the  uterus  and  ovaries, 
and  hence  less  likely  than  some  other 
minor  malformations  to  call  for  active 
surgical  interference.  Septate  or  double 
vagina  is  another  deformity  of  very  rare 
occurrence,  characterised  by  the  existence 
of  two  distinct  canals  separated  by  a  more 
or  less  complete  vertical  septum,  and  often 
communicating  with  a  bifid  uterus,  of 
which  one  horn  is  commonly  more  deve¬ 
loped  than  the  other.  Partial  occlusion 
{atresia)  of  the  vagina  may  be  due  to  an 
obstruction  seated  in  the  upper  or  middle 
third  of  the  canal,  or  more  frequently 
immediately  within  the  orifice.  But  the 
most  common  form  of  occlusion  is  that 
known  as  atresia  hymenalis ,  from  the 
presence  of  an  imperforate  hymen. 

2.  Acquired  malformations ,  resulting 
from  cicatricial  bands  or  septa,  may  pre¬ 
sent  almost  any  degree  of  constriction, 
from  partial  narrowing  up  to  complete 
obliteration  of  the  canal.  Among  the 
causes  producing  them  may  be  mentioned 
extensive  sloughing  after  parturition,  or 
consequent  upon  diphtheritic  or  other 
severe  inflammations,  surgical  injuries,  &c. 

Imperforate  Hymen  is  the  malforma¬ 
tion  which  most  frequently  requires  active 
surgical  interference,  on  account  of  obstruc¬ 
tion  to  the  escape  of  menstrual  discharges. 
In  the  normal  virgin  state,  the  hymen,  a 
thin  fold  of  mucous  membrane,  is  either 
crescentic  forwards  or  else  diaphragmatic 
with  a  central  aperture  ;  but,  in  the  condi¬ 
tion  under  consideration,  the  vaginal  orifice 
is  closed  by  an  imperforate  membrane  of  a 
dense  and  often  extremely  tough  structure. 

Symptoms. — As  a  rule,  the  malforma¬ 
tion  does  not  excite  attention  until  the  age 
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of  puberty,  when  the  non-appearance  of 
the  menses,  coupled  with  the  recurrence 
of  successive  monthly  attacks  of  pelvic 
pain  and  severe  constitutional  disturbance, 
usually  leads  sooner  or  later  to  investiga¬ 
tion. 

Diagnosis. — Inspection  reveals  a  tense 
bulging  membrane  filling  the  orifice  of  the 
vagina ;  and,  on  rectal  examination,  the 
pelvis  is  found  occupied  by  a  firm  elastic 
tumour,  which  abdominal  palpation  will 
usually  detect  rising  to  a  variable  height 
above  the  level  of  the  pubes,  often  bearing 
upon  its  summit  a  small  firm  body  recog¬ 
nisable  as  the  uterus. 

Prognosis. — The  condition,  if  unrelieved, 
almost  invariably  proves  fatal  by  haemor¬ 
rhage  or  by  septic  peritonitis,  resulting 
from  rupture  of  a  distended  uterus  or  of  a 
blood-sac  in  a  Fallopian  tube.  Occasion¬ 
ally,  however,  the  obstructing  membrane 
may  give  way,  and  allow  the  escape  of  the 
fluid  imprisoned  in  the  sac  formed  by  the 
distended  vagina. 

Treatment  for  Detained  Menses. — In 
all  cases,  two  main  sources  of  danger  con¬ 
nected  with  the  operation  required  have  to 
be  kept  in  view.  The  first  of  these,  arising 
from  too  rapid  collapse  of  the  distended 
sac,  is  due  to  the  risk  thereby  entailed  of 
rupture  of  the  Fallopian  tubes  or  of  vas¬ 
cular  adhesions  connecting  them  with  the 
pelvic  walls.  This  accident,  liable  to  prove 
fatal  by  septic  peritonitis  or  by  haemor¬ 
rhage,  should  always  be  guarded  against 
by  avoiding  any  abdominal  pressure  upon 
the  sac  while  its  contents  are  escaping. 
The  second  source  of  danger  referred  to  is 
that  of  septicaemia  following  the  operation, 
as  the  result  of  decomposition  of  the  dis¬ 
charges,  a  complication  which  may  be 
averted  by  the  maintenance  of  efficient 
drainage  and  the  use  of  antiseptics. 

Operation  for  Imperforate  Hymen. — 
The  best  time  to  select  for  its  performance 
is  midway  between  two  menstrual  periods, 
as  indicated  by  the  recurring  catamenial 
molimina.  The  patient,  after  anaesthetisa- 
tion,  should  be  placed  in  the  usual  litho¬ 
tomy  position,  and  the  parts  then  be 
thoroughly  cleansed  with  1-20  carbolic 
lotion.  The  protruding  membrane  is  next 
punctured  with  a  full-sized  trocar,  pre¬ 
viously  immersed  in  carbolised  oil,  and  the 
fluid,  usually  of  a  dark  colour  and  thick 
tarry  consistence,  must  be  allowed  to 
escape  slowly.  On  its  ceasing  to  flow,  the 
canula  is  withdrawn,  and  the  opening 
freely  enlarged  by  a  cruciform  incision 
made  with  a  blunt-pointed  bistoury.  The 
cavity  should  now  be  gently  washed  out 


with  a  warm  antiseptic  solution  (carbolic 
acid  or  corrosive  sublimate) ;  and,  if 
thought  desirable,  a  short,  full-sized,  glass 
or  vulcanite  drainage-tube  may  be  inserted. 
Finally,  a  thick  pad  of  some  absorbent 
antiseptic  material  is  applied  to  the  vulva. 
The  patient  must  be  confined  to  bed  for 
some  few  days  after  the  operation,  during 
which  time  the  dressing  should  be  changed, 
and  the  vagina  syringed  out,  twice  or 
oftener  in  each  twenty-four  hours. 

Operation  for  Partial  Occlusion  of  the 
Vagina. — Having  first  passed  a  sound  into 
the  previously  emptied  bladder,  the  sur¬ 
geon  introduces  his  left  index  finger  into 
the  rectum  in  order  to  ascertain  the  extent 
and  depth  of  the  occluding  tissue,  as  well 
as  the  exact  position  of  the  distended 
sac. 

After  satisfying  himself  on  these  points, 
he  entrusts  the  sound  to  an  assistant,  and, 
with  his  finger  still  in  the  rectum  to  act  as 
a  guide,  makes  a  horizontal  incision  be¬ 
tween  the  labia,  carefully  dissecting  through 
the  tissues  until  the  sac  is  reached.  This 
is  then  punctured  and  evacuated,  with  the 
same  precautions  as  in  the  above  described 
operation.  The  cavity  having  been  care¬ 
fully  washed  out,  is  loosely  packed  with 
strips  of  lint  soaked  in  carbolised  oil,  or 
with  iodoform  gauze,  and  an  antiseptic 
pad  is  applied  externally.  The  plugs, 
which  require  renewal  every  six  or  eight 
hours  during  the  first  few  days,  may  then 
be  replaced  by  a  perforated  glass  or  vul¬ 
canite  tube,  which  should  be  worn  more  or 
less  continuously  for  a  week  or  two,  in 
order  to  avoid  contraction  and  closure  of 
the  newly-made  orifice. 

The  malformation  known  as  septate 
vagina  may  require  surgical  interference 
for  relief  of  menstrual  accumulation,  in 
connection  with  one  or  other  horn  of  a 
bifid  uterus.  The  treatment  of  such  a 
condition  (termed  hcemato-holpos )  would 
resemble  that  above  described. 

The  operation  for  complete  absence  of 
the  vagina,  independently  of  any  men¬ 
strual  retention,  is  justifiable  only  in  cases 
where  it  is  possible  by  combined  explora¬ 
tion  of  the  rectum,  the  bladder,  and  through 
the  abdominal  wall,  to  ascertain  clearly 
the  existence  of  a  well-developed  uterus 
and  ovaries.  The  procedure  required  is  a 
much  more  difficult  one  than  any  of  the 
above,  owing  to  the  fact  that  the  surgeon 
will  possess  no  other  guide  to  his  incision 
than  the  position  of  the  cervix ;  in  all  other 
respects  the  operative  details  are  the  same 
as  in  the  cases  of  partial  occlusion  of 
the  canal. 
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Partial  scp)ta,  either  congenital  or 
acquired,  occasionally  necessitate  interfer¬ 
ence.  They  are  best  divided  by  means  of 
the  thenno-cautery,  care  being  taken  to 
avoid  injury  to  the  vaginal  wall. 

II.  Surgical  Injuries. — 1.  Wounds  of 
the  vagina  always  result  from  direct  violence, 
accidental  or  intentional.  Their  immediate 
gravity  in  any  case  depends  upon  whether 
or  not  the  peritoneum  has  escaped  injury. 

Their  causes  may  be  various,  including 
falls  upon  upright  pointed  objects  ;  violence 
inflicted  by  thrusting  foreign  bodies  into  the 
canal ;  the  passage  of  instruments  for  pur¬ 
poses  of  abortion  ;  or  the  unskilful  use  of 
the  same  during  labour. 

Superficial  wounds  of  the  vaginal  wall, 
not  involving  the  peritoneum,  usually  give 
rise  to  very  free  haemorrhage,  which  may  re¬ 
quire  for  its  arrest  the  introduction  of  a  firm 
plug  of  some  antiseptic  material.  If  exten¬ 
sive  laceration  have  occurred,  points  of  su¬ 
ture  may  with  advantage  be  inserted  as 
required.  Best  in  bed  and  the  frequent 
use  of  antiseptic  injections  will  readily  pro¬ 
mote  healing.  Any  subsequent  tendency  to 
faulty  cicatricial  contraction  must  be  com¬ 
bated  by  the  occasional  introduction  of  a 
full-sized  cylindrical  speculum. 

Wounds  involving  the  peritoneum  are 
necessarily  of  a  far  more  serious  nature. 
Their  infliction  always  gives  rise  to  more 
or  less  serious  collapse,  often  succeeded  by 
symptoms  of  septic  peritonitis,  which  may 
rapidly  prove  fatal. 

Treatment. — Small  punctured  wounds 
are  best  left  alone,  nothing  being  attempted 
in  the  way  of  local  management  beyond 
the  free  application  of  iodoform  powder 
to  the  surface  of  the  vagina,  followed  by 
the  introduction  of  a  plug  of  iodoform  gauze, 
which  should  be  renewed  daily.  In  cases 
of  extensive  injury  to  the  peritoneum,  it 
is  best,  as  a  rule,  not  to  attempt  the  intro¬ 
duction  of  any  sutures,  but  to  trust  to  the 
readiness  with  which  the  serous  membrane 
will  unite  on  mere  apposition  of  its  torn 
surfaces.  Should  the  intestine  have  pro¬ 
lapsed,  it  must  be  carefully  cleansed  with 
warm  carbolised  lotion  before  being  re¬ 
turned  to  the  abdominal  cavity.  In  any 
•case  of  wound  of  the  peritoneum,  the  patient 
should  as  quickly  as  possible  be  brought 
well  under  the  influence  of  opium,  and  be 
so  kept  until  all  risk  of  peritonitis  is  over. 

2.  Foreign  bodies  sometimes  require  to 
be  removed  from  the  vagina.  These  may 
have  been  wilfully  introduced  by  the  pa¬ 
tient  herself ;  or  may  consist  of  pessaries 
originally  placed  there  under  medical  super¬ 
vision,  and  subsequently  neglected.  In 


either  case,  their  presence  in  course  of  time 
gives  rise  to  pain,  irritation,  and  puriform 
discharge,  and  may  ultimately  lead  to  ul¬ 
ceration,  followed  by  the  formation  of  a 
fistula.  Removal  of  a  foreign  body  must 
be  effected  with  care,  in  order  to  avoid 
laceration  of  the  vaginal  wall.  If  large,  it 
may  require  to  be  broken  up  with  strong 
nippers  and  then  taken  away  piecemeal. 

III.  Inflammation  of  the  Mucous 
Membrane  of  the  vagina  (- vaginitis ,  colpitis ) 
occurs  in  the  acute  form  either  as  a  simple 
or  as  a  specific  affection. 

Causation.  — -  Simple  vaginitis  arises 
primarily  from  severe  irritation  of  almost 
any  kind,  whether  of  a  chemical  or  mecha¬ 
nical  nature.  It  may  also  result  secondarily 
from  acrid  uterine  discharges,  from  secre¬ 
tions  due  to  carcinomatous  affections,  from 
the  irritation  produced  by  urine  or  faeces 
in  cases  of  vaginal  fistulee,  or  from  that 
caused  by  the  continued  presence  in  the 
passage  of  any  foreign  bodies,  such  as 
tampons,  sponges,  ill-fitting  pessaries,  &c. 

Specific  vaginitis  is  usually  caused  by 
direct  gonorrhoeal  infection ;  but  it  may 
also  be  found  as  a  concomitant  of  chan¬ 
croid  affections  of  the  external  genitals. 

A  variety  known  as  diphtheritic  vaginitis 
is  occasionally  met  with  in  badly-nourished 
unhealthy  women  during  the  puerperal 
state,  or  again  in  the  course  of  typhus, 
smallpox,  or  scarlet  fever. 

All  forms  of  acute  vaginitis,  with  the 
exception  of  that  last  mentioned,  are  ex¬ 
ceedingly  liable  to  become  chronic  if  long 
unrelieved.  The  gonorrhoeal  variety  espe- 
'  daily  is  often  of  the  most  intractable  type, 
and  is  moreover  dangerous  from  its  ten¬ 
dency  to  spread  to  the  uterine  cavity. 

Symptoms  and  Diagnosis. — In  both  the 
simple  and  the  specific  form  of  vaginitis 
the  prominent  subjective  symptoms  are  a 
sense  of  heat  and  aching  pain  about  the 
part,  with  great  discomfort  and  tenderness 
on  locomotion.  On  examination,  the  vaginal 
mucous  membrane  is  found  reddened,  in¬ 
flamed,  and  swollen,  often  granular  in  ap¬ 
pearance,  and  covered  with  a  profuse 
cream-coloured  or  greenish  puriform  dis¬ 
charge.  When  due  to  direct  gonorrhoeal 
infection,  the  disease  is  usually  accom¬ 
panied  in  the  early  stage  by  more  or  less 
acute  inflammation  of  the  vulva,  and  not 
uncommonly  by  some  amount  of  urethritis, 
giving  rise  to  frequent  and  painful  mictu¬ 
rition.  The  differentiation,  however,  Be¬ 
tween  the  simple  and  gonorrhoeal  varieties 
cannot  with  any  certainty  be  made  from 
the  physical  signs  alone,  apart  from  the 
history. 
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Treatment ,  during  the  acute  stage  of 
the  disease,  consists  in  the  administration 
of  a  free  mercurial  purge,  followed  by  a 
course  of  diuretic  salines  with  tincture  of 
liyoscyamus,  the  patient  meanwhile  being 
confined  to  bed  and  kept  on  light  diet.  The 
vagina  should  be  well  douched  every  four 
or  five  hours  with  a  warm  solution  of 
acetate  of  lead  in  decoction  of  poppies,  or 
with  a  lotion  containing  half  an  ounce  of 
borax  to  the  pint  of  warm  water.  This 
may  be  replaced  in  time,  as  the  acute 
symptoms  pass  off,  by  the  use  of  a  colder 
solution  containing  tannin  or  alum  in  the 
proportions  of  one  or  two  drachms  to  the 
pint.  A  remedy  often  employed  with  ad¬ 
vantage  in  the  subacute  stage  consists  of 
a  solution  of  nitrate  of  silver  (3j.-iij.  ad 
t^j.),  which  should  be  freely  applied  to  the 
entire  vaginal  surface  once  in  every  three 
days. 

Should  the  affection  be  seen  in  the 
chronic  stage,  the  daily  use  of  an  astringent 
injection,  followed  by  the  introduction  of 
a  vaginal  suppository,  containing  twenty 
grains  of  iodoform  powder,  will  constitute 
the  best  mode  of  treatment. 

IV.  Tumours  and  Prolapse. — Fibroid 
growths  in  the  substance  of,  or  dependent 
from,  the  anterior  vaginal  wall  are  ex¬ 
tremely  rare.  Removal  by  enucleation 
after  incision  of  the  capsule,  or,  if  the 
growth  be  polypoid,  by  division  of  the 
pedicle  with  scissors  or  the  thermo-cautery, 
may  be  readily  effected. 

Cysts ,  varying  in  size  from  that  of  a 
small  cherry  to  a  bantam’s  egg,  may  occa¬ 
sionally  be  found  seated  on  the  anterior 
vaginal  wall,  within  a  short  distance  of  the 
orifice.  As  a  rule  they  occur  singly,  but 
two  or  more  may  be  met  with.  They  are 
thin-walled,  ancl  usually  contain  a  clear, 
glairy  fluid  ;  but,  in  some  instances,  the 
contents  are  of  a  semi-gelatinous  consist¬ 
ence,  and  dark  chocolate  in  colour.  Their 
mode  of  origin  is  doubtful. 

Unless  of  any  size,  they  give  rise  to  no 
special  symptoms.  On  examination,  their 
recognition  is  easy  from  the  smooth,  elastic, 
and  globular  nature  of  the  swelling.  If 
small,  the  cyst  may  be  removed  entire  by 
means  of  a  little  careful  dissection.  Another 
plan  of  treatment  consists  in  freely  laying 
open  its  cavity,  and  cauterising  the  lining 
membrane,  which  subsequently  granu¬ 
lates. 

Sacculated  dilatation  of  a  portion  of 
the  urethral  canal  gives  rise  to  an  oval¬ 
shaped  swelling,  of  which  the  position  and 
reducibility  on  pressure  will  reveal  the  true 
nature. 


Treatment  consists  in  removing  an; 
elliptical  portion  of  mucous  membrane,, 
with  its  long  axis  in  the  direction  of  the 
urethra,  and  approximating  the  edges  of 
the  incision  with  sutures. 

Prolapse  of  the  vagina  may  be  partial , 
involving  chiefly  the  anterior  wall  ( cysto - 
cele),  or  more  rarely  the  posterior  wall 
alone  ( rectocele )  ;  or  it  may  be  complete , 
when  both  walls  are  everted  with  descent 
of  the  uterus— a  condition  often  preceded 
by,  although  not  essentially  dependent 
upon,  perineal  rupture.  The  exciting  factor 
in  all  cases  of  prolapse  is  intra-abdominal 
pressure,  commonly  resulting — in  patients 
predisposed  thereto — from  habitual  neglect- 
in  obeying  the  calls  to  evacuate  the  bladder 
or  rectum.  Partial  protrusions  require  the 
employment  of  suitable  vaginal  supports, 
combined  with  the  use  of  astringent  injec¬ 
tions  or  pessaries,  and  careful  regulation 
of  the  patient’s  habits.  Chronic  cases  of 
more  or  less  irreducible  prolapse  may  de¬ 
mand  operative  treatment  with  the  object 
of  contracting  the  vaginal  orifice,  which 
can  best  be  effected  by  the  usual  opera¬ 
tion  for  ruptured  perineum,  combined  with 
excision  of  a  portion  of  the  redundant 
mucous  membrane  of  the  posterior  vaginal 
wall. 

Other  procedures  which  aim  at  pro¬ 
ducing  cicatricial  contraction,  or  even 
closure  of  the  canal,  rarely  prove  of  any 
lasting  benefit  to  the  patient. 

Y.  New  Growths. — Malignant  disease 
occurring  primarily  in  the  vagina  is  ex¬ 
tremely  rare.  When  met  with,  it  consists- 
either  of  a  localised,  broad-based,  papillo¬ 
matous  growth  usually  seated  on  the  pos¬ 
terior  wall,  or  else  of  a  diffused  carcinoma¬ 
tous  infiltration,  somethnes  leading  to  con¬ 
striction  of  the  canal.  Early  infection  of 
the  inguinal  glands  commonly  takes  place. 

Diagnosis  and  Symptoms. — T\\e  papil¬ 
lomatous  form  is  most  frequently  seen 
in  aged  women,  and  is  usually  painless  in 
the  early  stage,  but  later  on  gives  rise  to 
a  certain  amount  of  fetid  discharge,  with 
occasional  haemorrhages.  The  diffused 
variety,  met  with  in  younger  women,  is 
very  often  found  to  be  secondary  to  uterine 
cancer. 

Treatment.  —  The  frequent  use  of  a. 
dusting  powder  composed  of  equal  parts 
of  tannin  and  iodoform  will  serve  to  con¬ 
trol  haemorrhage  and  discharge,  in  addition 
to  promoting  the  patient’s  comfort  by 
diminishing  fetor.  If  operative  interfer¬ 
ence  be  deemed  advisable,  the  diseased 
tissues  must  be  excised  as  freely  as  possible,- 
with  the  help  of  the  thermo-cautery. 
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Sarcoma  of  the  vagina  has  been  de¬ 
scribed  as  occurring  either  in  a  diffuse  form 
or  as  circumscribed  nodules.  The  affection 
is  one  of  great  rarity.  Extirpation  of  the 
growths  may  be  attempted. 

W.  A.  Meredith. 


VAGINAL  FISTULAE  in  connection 
with  the  urinary  apparatus  are  named, 
according  to  their  situation,  urethro-vag- 
inal,  v e sic o -vaginal,  vesico-uterine  (where 
the  fistulous  tract  traverses  the  anterior  lip 
of  the  cervix  to  open  into  the  cervical  canal), 
and  urctero-vaginal  (where  direct  com¬ 
munication  exists  between  a  meter  and  the 
vaginal  canal).  Of  these  four  varieties,  the 
last  two  mentioned  are  very  rare,  the  last 
extremely  so. 

In  the  form  known  as  the  vesico -vaginal , 
which  is  by  far  the  most  commonly  met 
with,  the  fistulous  opening  may  be  found 
at  any  point  of  the  vesico-vaginal  septum, 
varying  in  size  from  a  minute  slit  to  a  large 
oval  or  somewhat  quadrangular  aperture. 
The  margin,  at  first  irregular,  swollen,  and 
ulcerated,  subsequently,  in  the  course  of 
cicatrisation,  becomes  thin  and  firm.  In 
long-standing  cases,  wdiere  the  urine  escapes 
readily,  the  bladder  may  in  time  become 
permanently  contracted,  the  urethra  also 
partaking  of  the  same  change  from  long 
disuse. 

Causation. — Apart  from  malignant  dis¬ 
ease,  wThich  is  the  most  common  cause  of 
vesical  fistula  in  this  situation,  the  majority 
of  cases  result  from  injuries  inflicted  during 
parturition,  either  by  direct  laceration,  or 
else  indirectly  from  sloughing  due  to  pro¬ 
longed  pressure  in  tedious  labours.  Oc¬ 
casionally,  ulceration  set  up  by  the  presence 
of  a  foreign  body  may  act,  in  a  somewhat 
similar  way,  as  a  cause. 

Symptoms. — The  leading  feature  in  all 
cases  of  vesico-vaginal  fistula  is  the  incon¬ 
tinence  of  urine.  In  puerperal  patients 
this  symptom,  unless  when  due  to  direct 
laceration,  may  not  ensue  for  some  days  or 
even  for  a  week  or  two  after  delivery,  its 
occurrence  depending  upon  the  separation 
of  the  slough  caused  by  the  injury.  When 
once  established,  the  flow  will  vary  in  con¬ 
stancy  according  to  the  position  of  the  fis¬ 
tula  ;  thus,  if  the  opening  be  seated  high 
up,  the  lower  portion  of  the  bladder  will 
retain  a  certain  amount  of  urine,  and  no 
overflow  may  occur  so  long  as  the  patient 
is  erect,  although  escape  at  once  takes 
place  if  she  lies  down ;  on  the  other  hand, 
if  the  opening  be  near  the  neck  of  the  blad¬ 
der,  incontinence  will  probably  be  a  more 
or  less  constant  symptom. 


Diagnosis. — The  chief  difficulty  of  this 
may  he  in  ascertaining  the  exact  seat  of  the 
fistulous  opening.  When  of  any  size,  its 
existence  on  the  anterior  wall  of  the  vagina 
can  be  readily  recognised  by  digital  touch, 
confirmed,  if  necessary,  by  the  passage  of  a 
sound  into  the  bladder  and  thence  into  the 
vagina.  But  small  fistulae  often  require 
the  use  of  considerable  care  for  their  detec¬ 
tion,  either  in  consequence  of  the  minute 
size  of  the  aperture,  or  from  the  fact  of  its 
being  concealed  beneath  a  fold  of  mucous 
membrane.  Should  careful  inspection,  after 
thorough  exposure  with  the  help  of  a  duck¬ 
bill  speculum,  fail  to  discover  it,  resort  may 
be  had  to  the  plan  of  gradually  distending 
the  bladder  by  the  injection  of  milk  or  of 
some  coloured  solution,  of  which  any  escape 
through  even  the  smallest  opening  in  the 
anterior  vaginal  wall  would  be  readily  de¬ 
tected.  If  no  evidence  of  leakage  be  seen, 
a  careful  examination  of  the  cervix  uteri 
should  be  made  to  discover  the  existence  of 
a  fistulous  tract. 

Treatment. — Small  fistulas,  when  recent, 
will  often  close  naturally,  provided  that 
rigid  cleanliness  be  observed,  and  the  blad¬ 
der  be  kept  relieved  by  the  use  of  the 
catheter.  Even  when  of  some  size  and 
standing,  their  closure  may  occasionally  be 
effected  by  cauterisation,  but,  as  a  rule, 
operative  measures  are  required.  These 
are  most  likely  to  succeed  when  undertaken 
within  two  to  three  months  after  the  occur¬ 
rence  of  the  injury,  by  which  time  the  tis¬ 
sues  will  have  acquired  sufficient  soundness 
without  being  too  firmly  cicatrised.  In  all 
cases,  before  anything  be  attempted,  the 
patient’s  general  health  must  be  attended 
to,  while  the  parts  involved  should  be 
brought  into  as  healthy  a  state  as  possible. 

Three  main  points  require  to  be  observed 
in  the  performance  of  the  operation. 

1.  The  fistulous  opening  should  be  com¬ 
pletely  exposed,  in  order  that  its  position 
and  extent  may  be  kept  well  in  view 
throughout  the  procedure.  For  this  pur¬ 
pose  it  is  well  to  have  the  patient  ansesthe- 
tised,  although  as  a  rule  the  operation  is 
not  a  painful  one.  The  first  essential  is  a 
good  light,  in  front  of  which  the  patient 
should  lie  in  the  usual  lithotomy  position, 
but  with  the  hips  raised  to  a  somewhat 
higher  level  than  the  shoulders,  while  the 
thighs  are  forcibly  flexed  upon  the  abdomen. 
If  preferred,  she  may  be  placed  in  the 
lateral  or  semi-prone  position.  The  vagina 
having  been  well  cleansed,  a  full-sized  duck¬ 
bill  speculum  is  introduced  and  maintained 
firmly  in  position,  so  as  to  retract  the  peri¬ 
neum  and  posterior  vaginal  wall,  and  allow 
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free  exposure  of  the  vesico-vaginal  septum. 
A  sound  in  the  bladder  will  serve  to  depress 
the  anterior  vaginal  wall,  thus  bringing  the 
fistula  within  more  easy  reach  ;  or  the  same 
object  may  be  attained  by  drawing  down 
the  cervix  uteri  by  means  of  a  vulsellum  or 
a  thread. 

2.  The  margins  of  the  fistula  should 
be  thoroughly  pared,  so  as  to  obtain  a  con¬ 
tinuous  raiv  surface.  In  doing  this,  the 
operator,  with  the  help  of  a  tenaculum  or 
fine-toothed  forceps,  first  seizes  and  puts  on 
the  stretch  some  portion  of  the  marginal 
mucous  membrane.  This  is  next  transfixed 
with  the  knife  in  such  a  way  as  to  split  the 
vaginal  layer  through  the  edge  of  the  fistula, 
and  the  knife  is  then  carried  laterally  right 
and  left,  so  as,  if  possible,  to  remove  a  com¬ 
plete  circle  of  mucous  membrane  of  the 
desired  extent,  leaving  a  continuous  border 
of  denuded  surface  around  the  opening  on 
its  vaginal  aspect.  If  much  cicatricial  tis¬ 
sue  be  present,  the  margin  must  be  more 
freely  pared,  even  to  the  extent  of  removing 
a  rim  of  vesical  mucous  membrane  ;  but  as 
a  rule  this  latter  should  be  avoided,  in  order 
to  prevent  risk  of  after-hsemorrhage  into 
the  bladder.  The  edges  having  been  tho¬ 
roughly  denuded  in  the  way  described,  or, 
if  preferred,  by  means  of  scissors  in  place 
of  the  knife,  all  oozing  must  be  arrested 
by  the  use  of  ice  or  of  the  hot  douche. 

3.  The  sutures  are  to  be  introduced ,  and 
the  freshly  pared  surfaces  brought  into 
accurate  apposition  so  as  to  completely 
close  the  opening.  The  best  and  most 
manageable  material  for  the  sutures  is  stout 
silkworm  gut,  but  silver  wire  is  also  much 
used.  They  may  be  introduced  by  small 
curved  needles  fixed  in  a  needle-holder  ;  or, 
if  preferred,  by  means  of  a  handled  needle, 
which  is  to  be  threaded  after  its  passage  and 
before  being  withdrawn.  In  any  case,  the 
needle  should  be  entered  about  one-third  of 
an  inch  from  the  edge  of  the  abraded  sur¬ 
face,  and  be  made  to  transfix  both  margins  of 
the  opening  in  close  proximity  to,  but  with¬ 
out  actually  piercing,  the  vesical  mucous 
membrane.  When  the  tissues  are  dense, 
its  passage  may  be  facilitated  by  using  a 
blunt  hook  to  afford  counter-pressure  at  the 
point  of  exit.  The  sutures  are  to  be  pdaced 
at  intervals  not  exceeding  a  quarter  of  an 
inch,  care  being  taken  to  introduce  them 
evenly,  so  as  to  prevent  subsequent  pucker¬ 
ing  of  the  edges.  After  a  sufficient  num¬ 
ber  have  been  passed  and  all  bleeding  has 
ceased,  the  raw  surfaces  are  carefully  dried 
with  a  sponge,  and  brought  into  apposition 
by  traction  on  the  sutures,  which  are  then 
firmly  tied,  their  ends  being  left  long  and 
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looped  together  to  facilitate  subsequent  re¬ 
moval.  If  silver  sufures  have  been  em¬ 
ployed,  they  may  be  either  tied  or  twisted ; 
or,  if  preferred,  the  ends  may  be  passed 
through  a  Bozemann’s  plate  and  clamped 
with  split  shot. 

After-treatment. — The  bladder  should 
be  kept  empty  by  means  of  a  self-retain¬ 
ing  vulcanite  catheter  with  tubing  attached, 
or  else  the  urine  may  be  drawn  off  at  fre¬ 
quent  intervals  by  the  nurse.  Some  opera¬ 
tors,  however,  allow  the  patient  to  empty 
the  bladder  naturally  from  the  first.  Dur¬ 
ing  convalescence,  the  vagina  must  be  well 
douched  twice  daily  with  some  antiseptic 
solution.  The  bowels,  as  a  rule,  are  to  be  kept, 
quiet  by  means  of  opium  for  a  week  or  ten 
days,  after  which  they  may  be  relieved  by 
the  use  of  oil  and  gruel  enemata.  The 
sutures  usually  require  removal  on  the  sixth 
or  seventh  day,  but,  if  not  causing  irritation, 
they  may  with  advantage  be  left  for  a  few 
days  longer. 

The  less  common  forms  of  vesical  fis¬ 
tulas  will  require  operative  treatment  vary¬ 
ing  according  to  their  seat  and  extent.  Thus, 
for  the  closure  of  an  opening  in  close  prox¬ 
imity  to  the  cervix  uteri,  it  may  be  neces¬ 
sary  to  make  use  of  the  anterior  lip  ;  or  if 
this  have  been  extensively  destroyed,  the 
posterior  one  may  have  to  be  brought  into 
requisition  by  an  operation  involving  obli¬ 
teration  of  the  os  uteri,  and  thus  leaving 
the  uterine  cavity  to  open  into  the  bladder. 

In  the  case  of  a  sinus  traversing  the 
cervix  ( vesico -uterine ),  the  anterior  lip 
should  be  split  through  in  order  to  fully 
expose  the  fistulous  tract,  which  must  be 
freely  denuded  before  re-approximating 
the  opposed  surfaces  by  means  of  deep 
sutures. 

When  direct  closure  of  a  fistula  is  impos¬ 
sible  owing  to  very  extensive  loss  of  tissue, 
an  operation  termed  ‘kolpokleisis,’  consist¬ 
ing  in  transverse  obliteration  of  the  vagina 
below  the  seat  of  the  opening  into  the  blad¬ 
der,  may  be  deemed  justifiable  as  the  only 
means  of  relieving  the  patient.  This  object, 
is  effected  by  the  removal  of  a  complete 
ring  of  mucous  membrane  from  the  vaginal 
wall,  and  the  subsequent  coaptation  of  the 
denuded  surfaces  by  the  help  of  sutures, 
until  firm  union  has  taken  place. 

Becto  -  vaginal  Fistula  commonly 
arises  from  carcinomatous  or  syphilitic  dis¬ 
ease  of  the  rectum,  in  neither  of  which 
cases  would  it  be  amenable  to  operative- 
treatment.  It  may  occasionally,  however, 
result  from  sloughing,  consequent  upon  in¬ 
juries  of  the  same  nature  as  those  which 
lead  to  vesical  fistul£e.  The  symptoms  com- 
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plained  of  are  due  to  the  passage  of  flatus 
and  faeces  per  vaginam. 

Treatment  consists  in  paring  the  edges 
and  closing  the  opening  with  sutures,  which 
must  not  include  the  rectal  mucous  mem¬ 
brane.  The  bowels  should  afterwards  be  ! 
cleared  rather  earlier  than  in  the  case  of  a 
vesical  operation,  in  order  to  obviate  danger 
arising  from  scybala.  W.  A.  Meredith. 

VAGINAL  HERNIA.  —  In  this 

variety  the  rupture  projects  into  the  vagina. 
It  usually  protrudes  through  the  lateral  wall 
of  the  vagina  behind  the  broad  ligament.  It 
may  be  found  in  front  of  the  broad  liga¬ 
ment,  or  deep  down  in  the  recto -vaginal  t 
pouch.  The  rupture  is  most  often  seen  in 
multiparse.  The  contents  are  usually  small 
intestine.  In  at  least  one  instance  a  loop 
of  the  sigmoid  flexure  is  said  to  have  been 
involved.  So  far  as  reported  cases  go,  it 
does  not  appear  to  have  been  the  subject  of 
strangulation.  The  tumour  may  form  a 
serious  obstacle  in  labour. 

Frederick  Treves. 

VAGINAL  LITHOTOMY.  See  Litho¬ 
tomy  ;  Stone  in  the  Female  Bladder. 

VAGINISMUS  is  a  term  applied  to  a 
condition  occasionally  met  with  in  married 
women  of  a  nervous,  irritable  tempera¬ 
ment,  arising  from  the  presence  of  some 
persistent  local  source  of  irritation  about 
the  vulva  or  the  orifice  of  the  vagina. 
Among  such  may  be  mentioned : — Vas¬ 
cular  growth  of  the  meatus  ;  fissures  of  the 
fourehette  or  nymph®  ;  irritable  carunculae 
myrtiformes  ;  an  inflamed  or  only  partially 
ruptured  hymen,  &c. 

The  chief  symptom  of  the  disease  is 
intense  pain  and  spasm  of  the  parts,  in¬ 
duced  by  any  attempt  at  coition. 

Diagnosis  must  be  made  by  inspection, 
a  careful  search  being  instituted  for  the 
discovery  of  any  one  of  the  above-named 
sources  of  irritation.  Should  no  local 
cause  be  found,  the  possibility  of  the  symp¬ 
toms  depending  upon  some  internal  con¬ 
dition,  such  as  a  tender  prolapsed  ovary,  or 
upon  the  existence  of  perimetritic  trouble, 
must  be  considered. 

Treatment  will  consist  in  the  removal 
of  any  local  source  of  irritation. 

Vascular  growth  of  the  meatus  should 
be  destroyed  with  the  help  of  the  thermo¬ 
cautery. 

Fissures  of  the  fourehette,  or  around 
the  vaginal  orifice,  are  best  treated  by 
division  with  a  sharp  knife,  or  by  the  ap¬ 
plication  of  the  cautery,  followed  in  either 


case  by  the  use  of  an  ointment  containing 
iodoform. 

The  condition  known  as  irritable  car- 
unculce  myrtiformes  is  recognised  by  the 
presence  of  extremely  sensitive,  nodular 
projections  on  the  surface  of  the  mucous 
membrane  immediately  within  the  orifice 
of  the  vagina ;  these  consist  of  the  re¬ 
mains  of  the  ruptured  hymen.  In  order 
to  obtain  a  cine  in  such  cases,  it  is  neces¬ 
sary  to  remove  a  complete  ring  of  tissue, 
including  the  growths  in  question.  This 
should  be  effected,  with  the  help  of  sharp 
curved  scissors,  while  the  patient  is  under 
an  anaesthetic.  The  vaginal  orifice  must 
next  be  freely  dilated,  and  then  firmly 
plugged  with  a  roll  of  iodoform  gauze, 
over  which  a  pad  of  the  same  material  is 
to  be  applied  and  kept  in  place  by  a 
T-bandage.  The  use  of  a  self-retaining 
catheter,  with  rubber  tubing  attached,  will 
prevent  soiling  of  the  dressings.  The  plug 
which,  in  addition  to  acting  as  an  efficient 
dilator,  is  also  a  perfect  antiseptic,  may  be 
left  undisturbed  for  five  or  six  days,  when, 
on  its  removal,  the  raw  surface  will  be 
found  healed.  The  subsequent  daily  em¬ 
ployment,  for  a  few  hours,  of  a  glass  or 
vulcanite  dilator  will  prove  useful  in  com¬ 
pleting  the  cure. 

A  somewhat  similar  treatment  may  be 
followed  in  cases  of  an  abnormally  tough 
or  only  partially  ruptured  hymen ,  in  newly  - 
married  women.  W.  A.  Meredith. 

VARICOCELE. — This  term  was  form¬ 
erly  used  to  denote  a  varicose  condition  of 
the  superficial  veins  of  the  scrotum,  and 
Circocele  was  the  name  given  to  varix  of 
the  veins  of  the  spermatic  cord.  Circocele 
has  become  obsolete,  and  varicocele  is  al¬ 
ways  used  at  the  present  time  to  denote  a 
dilated  varicose  condition  of  the  sxiermatic 
plexus  of  veins. 

Causes. — The  disease  is  most  frequently 
seen  between  the  periods  of  puberty  and 
full  manhood.  Cases  are  occasionally  ob¬ 
served  in  young  boys  and  just  before 
puberty,  and  the  writer  has  operated  upon 
a  man  fifty-four  years  of  age,  who  attri¬ 
buted  the  development  of  the  varix,  and 
apparently  with  reason,  to  a  blow  received 
seven  months  previously.  The  disease  is 
therefore,  probably,  in  some  way  associated 
with  the  great  developmental  changes 
occurring  in  the  testicle  at  puberty,  and 
the  functional  excitement  of  the  parts  dur¬ 
ing  the  years  of  early  manhood.  Frequent 
masturbation,  or  a  lascivious  habit  of  mind, 
by  keeping  up  a  more  or  less  constant 
congestion  of  the  part,  may  favour  the 
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development  of  varicocele  ;  on  the  other 
hand,  the  regular  sexual  relations  of 
marriage  are  of  use  in  curing  the  disease 
when  slight.  The  more  definite  local 
causes  of  varicocele  are  the  great  length 
and  vertical  direction  of  the  slender 
spermatic  veins,  their  plexiform  arrange-  ! 
ment  in  the  scrotum,  with  their  termina¬ 
tion  in  one,  or  at  the  most  two,  small  veins 
in  the  abdomen ;  the  imperfect  support 
afforded  to  the  veins  by  the  loose  tissues  of 
the  scrotum  ;  the  great  vascular  changes 
attending  sexual  excitement ;  injury  ;  and 
acute  inflammation  of  the  epididymis  and 
cord.  Occupations  involving  continuous 
standing  or  slow  walking,  or  attended  with 
frequent  concussions  of  the  parts,  and  hot 
climates  are  believed  to  predispose  to  the 
venous  dilatation,  while  there  is  evidence 
to  show  that  general  debility,  with  a  feeble 
state  of  the  circulation,  and  a  relaxed  flabby 
condition  of  the  tissues,  leading  to  a  pen¬ 
dulous  condition  of  the  scrotum,  is  of  etio¬ 
logical  importance.  In  a  large  proportion 
of  cases,  the  subjects  of  varicocele  are 
healthy,  well-nourished,  and  well-developed 
men,  in  whom  it  is  impossible  to  detect  any 
cause  of  increased  intravenous  pressure,  or 
of  deficient  external  support.  In  such  cases, 
the  writer  has  suggested  that  the  disease  is 
to  be  regarded  as  a  true  venous  hypertrophy, 
arising  during  the  active  changes  occurring 
in  the  associated  organs  at  and  after 
puberty. 

The  much' greater  frequency  of  varico¬ 
cele  on  the  left  side  than  the  right  has  been 
accounted  for  by  the  greater  length  of  the 
left  vein,  by  the  fact  that  the  left  spermatic 
vein  enters  the  renal  vein  at  right  angles, 
while  the  right  opens  into  the  vena  cava 
parallel  to  its  current,  and  by  the  passage 
of  the  left  vein  under  the  sigmoid  flexure, 
which,  when  loaded  with  fseces,  may  com¬ 
press  and  obstruct  it.  It  must  be  confessed, 
however,  that,  with  the  exception  of  the 
greater  length  of  the  left  vein,  no  valid 
reason  for  the  undoubted  fact  has  been  as 
yet  adduced,  and  even  this  does  not  appear 
to  be  sufficient  to  account  for  the  remark¬ 
able  preponderance  of  left-sided  varicocele. 
The  occurrence  of  varicocele  has  also  been 
attributed  to  the  absence  of  valves  in  the 
left  spermatic  veins  ;  in  addition,  however, 
to  several  valves  in  different  parts  of  these 
veins,  a  single  valve,  or  a  pair,  are  found  at, 
or  within  a  very  short  distance  of,  the  out¬ 
let  of  the  vein  on  each  side  ;  it  is  easy 
to  demonstrate  the  competency  of  these 
valves,  and  the  impossibility  of  injecting 
fluid  from  the  renal  vein  or  vena  cava  into 
the  spermatic  vein. 


Pathology. —  The  affected  veins  are 
dilated,  pouched,  elongated,  and  tortuous  ; 
their  walls  are  thickened  with  an  overgrowth 
of  fibrous  and  muscular  tissue,  to  such  an 
extent  that  when  cut  across  they  stand  open 
like  arteries.  Probably  all  the  veins  of  the 
spermatic  cord  are  never  affected,  and  the 
degree  to  which  the  dilatation  progresses 
in  different  veins,  and  in  different  cases, 
varies  much.  The  venous  dilatation  has 
been  shown  to  extend  to  the  vessels  of 
the  mediastinum  testis,  and  to  those  lying 
beneath  the  tunica  albuginea.  Localised 
thrombosis,  with  the  subsequent  formation 
of  a  phlebolith,  may  occur.  The  most  im¬ 
portant  pathological  question  arises  in  con¬ 
nection  with  the  testicle.  That  organ  is 
most  often  found  of  its  natural  size  and 
plumpness,  and  apparently  unaffected  by 
the  presence  of  the  varix.  In  some  cases 
the  testicle  is  a  little  smaller  and  softer 
than  its  fellow,  and  in  a  certain  number  of 
cases  the  testicle  is  found  markedly  smaller 
than  its  fellow,  but  of  the  normal  shape 
and  consistence.  The  explanation  of  these 
facts  is  probably  as  follows :  —  If  the 
disease  be  limited  to  the  cord,  as  is  usually 
the  case,  and  come  on  after  the  testicle 
has  reached  its  full  development,  it  exerts 
no  injurious  influence  upon  the  structure 
of  that  organ.  But  when  the  vessels  within 
the  testicle  are  varicose,  it  may  lead  to  a 
slight  shrinking  of  the  tubular  structure. 
If,  however,  the  varices  develop  before  or 
at  puberty,  the  usual  enlargement  of  the 
testicle  may  not  take  place,  and  it  may 
continue  in  its  puerile  state.  The  impor¬ 
tant  fact  is,  that  where  the  testicle  is  found 
much  smaller  than  its  fellow,  it  is  an  un¬ 
developed  organ,  and  not  atrophied.  There 
is  no  evidence  that  simple  varicocele  can 
produce  marked  wasting  of  a  healthy 
testicle.  Similarly,  it  appears  probable  that 
a  varicocele  does  not  interfere  with  the 
due  elaboration  of  semen,  or  render  its 
subject  either  impotent  or  sterile.  Mr. 
Curling  cites  three  cases  in  which  the  sper¬ 
matic  fluid  was  found  destitute  of  sperma¬ 
tozoa  ;  but,  as  in  each  of  these  cases  the 
testicle  was  distinctly  small,  it  is  probable 
that  they  were  instances  of  the  association 
of  varicocele  with  failure  of  development 
of  the  testicle. 

The  superficial  scrotal  veins  may  be 
found  varicose,  and  occasionally  there  may 
be  varices  of  the  superficial  veins  of  the 
legs.  In  the  worst  cases  of  varicocele,  the 
scrotum  is  usually  very  pendulous. 

Symptoms. —  There  may  be  no  sub¬ 
jective  symptoms  whatever  attendant  upon 
even  a  very  large  varicocele  ;  the  patient, 
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in  such  cases,  is  at  the  most  only  conscious 
of  a  greater  fulness  of  the  left  than  of  the 
Tight  side  of  the  scrotum,  and  it  is  not  un¬ 
common  for  the  surgeon  to  discover  a  vari¬ 
cocele  of  which  the  patient  has  been  quite 
unconscious.  In  the  majority  of  cases  the 
patients  complain  of  a  sense  of  weight  in 
the  scrotum,  and  of  a  dragging  pain,  ex¬ 
tending  up  into  the  groin  and  round  to 
the  loin  of  the  same  side  ;  this  is  exagge¬ 
rated  by  standing,  by  effort  or  by  fatigue, 
and  is  relieved  by  rest  in  the  horizontal 
position,  or  by  support  to  the  scrotum.  The 
frequent  or  constant  occurrence  of  this 
pain  exerts  a  markedly  depressing  influence 
upon  some  minds  ;  it  also  tends  to  centre 
the  thoughts  of  the  individual  upon  his 
•sexual  organs,  excites  groundless  fears  of 
impotence  or  sterility,  and  if  the  man  be 
deficient  in  moral  control,  he  may  become 
a  sexual  hypochondriac.  In  some  rare 
cases  the  pain  has  been  so  intense  that  the 
patient  has  been  quite  disabled,  apart  alto¬ 
gether  from  emotional  disturbance.  The 
pain  may  be  only  felt,  or  felt  most,  when 
the  bowels  are  constipated,  and  it  is  greatly 
exaggerated  after  sexual  intercourse,  al¬ 
though  at  the  time  relief  may  be  experienced. 
It  is  a  common  belief  that  varicocele  may 
cause  frequent  seminal  emissions  ;  but  care¬ 
ful  inquiry  has  shown  this  to  be  groundless. 

Diagnosis. — Varicocele  is  generally  pre¬ 
sent  on  the  left  side  only,  and,  if  present 
on  the  right,  the  left  swelling  is  the  larger 
of  the  two.  The  diagnosis  is  usually  made 
with  the  greatest  ease.  The  swelling 
involves  the  cord,  and  in  many  cases 
projects  behind  and  even  below  the 
testicle,  but  is  limited  to  the  scrotum, 
not  extending  up  into  the  groin.  It  is  soft, 
elastic,  opaque,  compressible,  dull  on  per¬ 
cussion,  with  a  distinct  expansile  impulse 
■on  coughing,  and  the  irregular  tortuous 
veins  give  to  it  the  feel  of  a  bag  of  worms. 
If  the  patient  He  down,  the  swelling  is 
reduced  by  simply  raising  the  scrotum,  and 
without  a  gurgle,  or  the  sensation  of  a 
sudden  slip,  as  in  the  reduction  of  a  hernia. 
If  now  the  surgeon  place  his  forefinger 
lightly  over  the  external  abdominal  ring, 
and  allow  the  patient  to  rise,  he  will  ob¬ 
serve  the  gradual  reappearance  of  the 
swelling  first  at  the  lower  part  of  the  scro¬ 
tum,  and  without  his  feeling  anything  slip 
past  his  finger.  This  sign,  and  the  fact  that 
the  swelling  is  limited  to  the  scrotum,  will 
readily  distinguish  varicocele  from  hernia, 
for  which  it  has  been  most  often  mistaken  ; 
the  impulse  on  coughing,  the  knotty  feel  of 
the  swelling,  and  its  ready  rechicibility  dis¬ 
tinguish  it  at  once  from  the  oedema  of  the 


cord  produced  by  wearing  a  truss,  or  the 
thickness  due  to  the  presence  of  the  sac  of 
a  hernia. 

Treatment. — The  first  thing  to  be  done 
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m  most  of  the  cases  coming  under  the  sur¬ 
geon’s  notice,  is  to  assure  the  patient  of  the 
innocuousness  of  the  disease — that  it  will 
not  induce  impotence,  sterility,  or  exhaust¬ 
ing  seminal  emissions.  If  the  surgeon  is 
successful  in  quieting  the  patient’s  mental 
distress,  it  is  not  uncommon  for  all  phy¬ 
sical  distress  to  pass  off  too.  Where,  how¬ 
ever,  pain  is  complained  of,  palliative 
measures  should  be  adopted.  The  patient 
should  constantly  wear  a  well-fitting  sus¬ 
pender,  of  which  the  best  is  probably  one 
that  laces  up  the  front ;  another  good  one 
is  that  which  raises  the  scrotum  into  the 
left  groin  by  a  strap  fastened  to  a  band 
round  the  waist.  Night  and  morning  the 
scrotum  should  be  well  douched  with  cold 
water,  to  improve  the  ‘  tone  ’  of  the  clartos. 
The  bowels  should  be  carefully  regulated, 
and  if  the  patient  be  pale,  anaemic,  and 
flabby,  the  perchloride  or  other  preparation 
of  iron  should  be  given,  and  moderate  out¬ 
door  exercise  should  be  insisted  on.  Severe 
exertion,  or  sudden  strains,  are  to  be  for¬ 
bidden  ;  but  it  is  most  essential  to  avoid 
leading  these  patients  to  consider  them¬ 
selves  to  be  invalids,  or  unfitted  for  the 
active  duties  of  life  ;  the  more  they  can  be 
absorbed  in  their  occupations,  and  the 
better  their  general  health  is  maintained — 
by  whatever  means — the  less  distress  will 
a  varicocele  occasion.  All  vicious  practices 
must  be  absolutely  abandoned,  too  frequent 
seminal  emissions  should  be  controlled  by 
bromide  of  potassium,  in  doses  of  5ss-> 
given  at  bed-time.  In  some  cases  a  well¬ 
fitting  truss,  maintaining  gentle  compres¬ 
sion  on  the  spermatic  veins  in  the  inguinal 
canal,  affords  more  relief  than  a  suspender, 
and  leads  to  the  gradual  shrinking  of  the 
varix ;  ic  is,  however,  difficult  to  adjust 
a  truss  with  just  the  right  amount  of  force. 
When  the  presence  of  a  varicocele  debars 
a  youth  from  one  of  the  Government 
services,  or  from  any  particular  occupa¬ 
tion  ;  when  the  subject  of  it  wishes  to  live 
in  a  hot  climate  ;  when  palliative  measures 
fail  to  give  relief,  and  the  varix  is  increas¬ 
ing,  or  has  attained  a  large  size ;  when  the 
testicle  on  the  same  side  is  notably  smaller 
than  its  fellow ;  a  radical  cure  of  the  vari¬ 
cocele  should  be  attempted.  It  is  probably 
well  to  operate  upon  all  varicoceles  pre¬ 
sent  before  puberty ;  but  in  no  case  is  the 
operation  to  be  recommended  until  pallia¬ 
tive  means  have  failed  to  give  relief,  and 
unless  the  varicocele  is  a  cause  of  distinct 
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inconvenience  to  the  patient.  The  opera¬ 
tion  should  not  he  undertaken  simply  for 
the  relief  of  the  mental  distress  so  often 
associated  with  this  disease. 

Many  operations  for  the  radical  cure 
have  been  devised  and  practised,  hut  only 
three  require  notice  here  : — (1)  The  simplest 
procedure  is  to  pass  a  straight  needle, 
armed  with  carholised  silk  or  chromicised 
catgut,  through  the  scrotum,  between  the 
vas  deferens  and  the  veins,  and  then  hack 
again  between  the  vehis  and  the  skin,  so 
that  the  dilated  vessels  are  enclosed  in 
a  subcutaneous  loop.  The  thread  should 
then  be  tied  tightly,  and  the  ends  cut  off 
short  and  allowed  to  slip  inside  the  scrotal 
puncture.  Some  surgeons  prefer  to  place 
two  such  ligatures  round  the  veins,  about 
an  inch  apart.  (2)  Excision  of  the  veins. 
The  part  is  shaved  and  rendered  aseptic 
by  thorough  cleansing  with  turpentine,  cor¬ 
rosive  sublimate  1-500,  or  carbolic  lotion 
(5  p.c.) ;  a  small  fold  of  skin,  over  the  front 
of  the  varix,  is  raised  and  transfixed ;  the 
large  veins  at  once  appear,  and  are  to  be 
cleaned,  carefully  separated  from  the  vas 
deferens,  and  any  small,  undilated  veins, 
ligatured  at  the  upper  and  lower  end  of  the 
exposed  part  with  chromic  catgut,  and  the 
intermediate  portion  excised.  The  skin- 
wound  is  to  be  carefully  sewn  up  with  a 
continuous  suture,  and  a  small  drain  placed 
in  the  lower  end  of  the  wound.  The  whole 
operation,  and  the  subsequent  dressing, 
should  be  conducted  aseptically.  This 
operation  certainly  cures  the  disease,  and 
if  the  above-named  precautions  be  taken,  is 
a  safe  measure  ;  but  the  writer  has  known  it 
to  be  attended  with  suppuration,  and  with 
extensive  haemorrhage  from  slipping  of  a 
ligature  ;  he,  having  performed  it  a  few 
times,  has  come  to  regard  it  as  inferior  to 
the  following  procedure.  (3)  Subcutaneous 
division  of  the  veins  with  a  galvanic 
ecraseur.  The  vas  deferens  is  to  be  care¬ 
fully  separated  from  the  veins  at  the  upper 
part  of  the  scrotum,  and  the  skin  pinched 
in  between  the  two  is  to  be  transfixed  with 
a  tenotome  or  some  slender  knife,  and 
divided  parallel  with  the  vas  for  ^  inch. 
Through  this  incision,  a  needle,  armed  with 
a  platinum  wire,  is  to  be  passed,  and  re¬ 
turned  through  the  same  skin-apertures, 
but  between  the  skin  and  the  veins.  The 
veins  are  thus  secured  in  a  loop  of  the  wire. 
The  ends  of  the  loop  are  to  be  affixed  to  an 
ecraseur,  and  the  current  of  one  cell  of  a 
Grove’s  battery,  or  of  a  small  bichromate 
battery,  passed  through  it ;  the  heated  wire 
quickly  severs  the  veins  and  securely  sears 
the  cut  ends.  A  moderate  traction  should 


be  kept  up  on  the  wire,  so  as  to  draw  the 
veins  out  of  the  scrotum  as  much  as  pos¬ 
sible,  and  in  that  way  the  action  of  the  hot 
wire  is  limited  to  the  veins  ;  the  wire  must 
be  heated  to  a  dull  red  colour  only.  The 
patient  must  subsequently  rest  quiet  and 
still  in  bed,  with  the  scrotum  supported  and 
a  small  pledget  of  iodoform  wool  over  each 
skin-wound.  The  veins  will  be  felt  to  be¬ 
come  filled  with  clotted  blood,  which  gra¬ 
dually  becomes  absorbed.  As  a  rule,  the 
patients  are  kept  in  bed  for  a  week,  and  are 
able  to  resume  active  duties  in  ten  to  four¬ 
teen  days  ;  they  should  wear  a  suspender 
for  another  month.  Having  performed 
this  operation  about  twenty-five  times,, 
the  writer  can  strongly  recommend  it,  on 
account  of  its  ease,  safety,  painlessness,  and 
the  certainty  with  which  a  cure  is  obtained. 
The  radical  cure  of  a  varicocele,  by  any 
one  of  these  methods,  is  not  attended  with 
danger  to  the  testicle. 

A.  Pearce  Gould. 

VARICOSE  ANEURISM.  See  Ar¬ 
terio-Venous  Aneurism. 

VARICOSE  VEINS. -A  vein  is  said  to 
be  varicose  when  it  is  the  seat  of  permanent 
pathological  dilatation.  This  condition  is 
frequently  met  with  in  the  spermatic  and 
hsemorrhoidal  veins.  See  Varicocele  ; 
Haemorrhoids.  Of  other  sites  the  lower 
limbs  are  by  far  the  most  frequent,  although 
varix  is  occasionally  found  in  the  veins  of 
the  arm,  of  the  neck  and  face,  and  also  in 
the  deep  as  well  as  the  superficial  veins  of 
the  trunk. 

1.  Causes.  —  The  commonly  accepted 
view  of  the  etiology  of  varicose  veins  is 
that  they  are  dependent  upon  increased 
intravenous  pressure,  or  a  deficient  re¬ 
sisting  power  in  the  vein-walls,  or  upon 
these  two  conditions  acting  together.  The 
increased  intravenous  pressure  is  usually  at¬ 
tributed  to  one  or  other  of  three  conditions  : 
increased  supply  of  blood  to  a  part,  ob¬ 
struction  to  the  outflow  from  a  vein,  and 
the  influence  of  gravity.  The  active  hyper- 
aemia  associated  with  chronic  ulceration 
and  other  inflammatory  processes,  or  with 
prolonged  muscular  contraction,  throws  a 
greater  amount  of  blood  into  the  veins  of  a 
part,  and  increases  the  pressure  of  the  blood 
upon  the  venous  walls.  The  influence  of 
obstruction  to  the  outflow  from  a  vein  is 
shown  by  the  effects  of  the  pressure  of  the 
pregnant  uterus  or  other  pelvic  tumour 
upon  the  iliac  veins  ;  in  women/the  first 
occurrence  of  varicosity  of  the  superficial 
veins  of  the  leg  is  very  often  attributed  to 
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pregnancy.  A  tight  garter  applied  below 
the  knee,  and  the  pressure  of  a  badly 
adjusted  truss,  are  other  examples  of  slight 
venous  obstructions  acting  continuously,  to 
which  have  been  attributed  the  production 
of  varicose  veins  in  the  lower  extremities. 

The  column  of  blood  in  the  arteries  of  the 
lower  limb  supports  that  in  the  veins,  but 
the  pressure  of  the  blood  upon  the  venous 
walls  is  increased  by  gravity,  and  is  greatest, 
therefore,  at  the  lower  end  of  the  column. 
"When  the  valves  are  intact,  the  effect  of 
gravity  is  annulled,  but  when,  from  injury, 
atrophy,  or  the  dilatation  of  a  vein,  the 
valves  are  inefficient,  the  influence  of 
gravity  is  fully  felt.  Deficiency  in  the  tone 
or  power  of  resistance  of  the  vein-walls 
may  be  an  inherited  or  a  primary  defect  in 
their  structure  and  function;  or  it  may 
result  from  injury  to  the  vein,  inflammation 
of  the  outer  coat  of  the  vein,  or  from  ab¬ 
sorption  of  the  tissues  which  usually  sup¬ 
port  the  veins  externally.  Probably,  in 
some  cases,  varices  are  dependent  upon 
obscure  vital  rather  than  upon  simple 
physical  causes,  and  the  enlarged  veins  are 
to  be  regarded  as  hypertrophies  or  over¬ 
growths  of  the  veins,  rather  than  as  the 
results  of  the  intravenous  pressure  and  the 
tonic  resistance  of  the  venous  walls. 

Conditions  to  be  specially  noticed  are 
heredity,  age,  sex,  and  occupation.  In 
many  cases  there  is  found  distinct  evi¬ 
dence  of  the  influence  of  heredity,  varicose 
veins  being  seen  in  two  or  three  genera¬ 
tions  of  a  family ;  where  heredity  is  most 
marked,  the  varices  generally  appear  early, 
and  affect  the  larger  superficial  veins. 
Varicose  veins  most  frequently  begin  to 
show  themselves  between  the  age  of  twenty 
and  thirty-five,  just  when  the  frame  is 
attaining  to  its  full  development  and  dis¬ 
playing  its  greatest  activity.  Varices  are 
not  infrequently  met  with  earlier  or  later 
than  this  age  ;  on  the  other  hand,  some  cases 
improve  after  middle  life.  The  disease  is 
said  to  be  more  common  in  men  than  wo¬ 
men  ;  with  the  exception  of  pregnancy  and 
the  pressure  of  pelvic  tumours,  men  are 
more  exposed  to  the  above-mentioned  causes 
of  varix,  and  to  this  the  somewhat  greater 
prevalence  of  the  disease  in  them  than 
in  women  is  probably  due.  Any  occupa¬ 
tion  which  entails  prolonged  standing,  such 
as  that  of  a  policeman,  omnibus  conductor, 
or  of  a  washerwoman,  both  by  the  influence 
of  gravity,  and  also  by  the  powerful  mus¬ 
cular  contractions  necessary  to  support  the 
body  in  the  erect  position,  is  liable  to  cause 
varix.  Any  occupation  entailing  constant 
contractions  of  the  muscles  of  the  lower 


limbs  may  have  the  same  effect.  A  narrow¬ 
ing  of  the  saphenous  opening  or  of  other 
apertures  by  which  the  superficial  veins 
communicate  with  the  deep  veins  has  been 
alleged  as  a  cause  of  varix,  and  a  plan  of 
treatment  has  been  based  upon  this  assump¬ 
tion.  This  view  has,  however,  been  entirety- 
abandoned,  especially  since  it  has  been 
shown  that  the  venous  dilatation  affects 
the  intermuscular  and  intramuscular  veins 
as  well  as  the  subcutaneous  vessels,  and 
probably  spreads  from  the  former  to  the 
latter,  while  the  superficial  veins  are 
specialty  prone  to  be  dilated  at  the  points 
where  the  deeper  intermuscular  veins  com¬ 
municate  with  them.  A  sudden  severe 
strain,  causing  great  distension  of  a  vein, 
with  or  without  rupture  of  a  valve,  may 
be  the  starting-point  of  a  varix. 

The  effect  of  pregnancy  upon  the  cir¬ 
culation  in  the  lower  limbs  of  women 
varies  much.  In  many  cases  there  is  no 
interference  whatever  ;  in  some  cases  there 
is  some  oedema  of  the  feet  and  ankles  in 
the  later  stages,  without  any  apparent  dis¬ 
tension  of  the  veins  of  the  limbs ;  but  in 
other  cases  the  veins  of  one  or  other  lower 
limb,  or  of  both,  or  of  the  vulva,  are  con¬ 
siderably  distended.  This  distension  may 
come  on  quite  early  in  the  course  of  the 
pregnancy,  before  the  uterine  enlargement 
can  be  sufficient  to  account  for  it,  and  in 
these  cases  the  varicose  condition  may  not 
become  worse  in  the  later  months  of  preg¬ 
nancy.  In  other  cases,  the  veins  swell  out 
only  when  the  uterus  has  attained  some 
considerable  size,  and  may  be  supposed  to 
exert  considerable  pressure  upon  the  iliac 
veins.  Not  infrequently  a  woman  will 
pass  through  her  first  pregnancy  without 
any  apparent  distension  of  the  veins  of  the 
legs,  and  yet  suffer  from  it  in  subsequent 
pregnancies.  The  venous  distension  from 
pregnancy,  when  once  it  has-  occurred,  is 
always  repeated  with  any  successive  preg¬ 
nancy  ;  it  may  or  may  not  persist  in  the 
intervals.  Varicose  veins  may  be  met  with 
in  the  healthy  and  robust,  but  are  more 
common  in  persons  with  pale  skin,  flabby 
muscles  and  fibrous  tissues,  and  of  lyin- 
;  phatic  temperament.  The  greater  fre¬ 
quency  of  varix  in  the  left  than  the  right  leg 
has  been  attributed  to  the  pressure  of  a 
loaded  sigmoid  flexure  upon  the  left  iliac 
vein. 

2.  Pathology. — The  disease  is  by  no¬ 
means  limited  to  the  superficial  veins.  It 
is  very  rare  in  the  main  deep  veins  of  the 
limbs,  except  the  posterior  tibial,  but  it  is. 
common  in  the  intermuscular  and  intra¬ 
muscular  veins  of  the  lower  limbs,  and  may 
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attack  them  before  the  subcutaneous  vessels 
are  dilated.  The  distribution  of  the  affec¬ 
tion  in  the  subcutaneous  veins  also  varies 
very  much.  In  some  cases,  the  whole 
length  of  the  internal  or  external  saphen¬ 
ous  vein  is  enlarged,  no  other  vessels  being 
obviously  affected ;  at  other  times,  these 
large  veins  are  dilated  at  a  few  isolated 
spots  only ;  again,  these  trunks  may  be 
quite  unaffected,  and  certain  of  their  tribu¬ 
taries  dilated  to  a  size  far  in  excess  of  the 
vessels  into  which  they  pour  then'  blood. 
The  small  venules  of  the  skin  may  be 
distended,  or  be  quite  normal ;  in  many 
cases  all  these  varieties  of  the  disease  are 
met  with  together.  The  superficial  veins 
appear  to  be  specially  prone  to  varix  just 
where  the  deep  veins  communicate  with 
them,  as  if  the  vessel-walls  yielded  before 
the  force  of  the  double  current  of  blood 
flowing  into  them.  Varicose  veins  maybe 
simply  dilated  transversely;  more  often  they 
are  elongated  as  well,  and  thrown  into 
sinuous  curves  and  coils,  while,  in  the  worst 
cases,  the  vein  loses  its  cylindrical  shape, 
and  its  walls  are  pouched  out  into  aneurism - 
like  dilatations. 

Changes  are  usually  met  with  in  all  the 
coats  of  a  varicose  vein  :  the  inner  coat 
is  thickened,  and,  on  slitting  up  the  vessel, 
is  seen  to  be  thrown  into  longitudinal 
wrinkles ;  sometimes  it  is  irregularly  thick¬ 
ened  (atheroma)  ;  or  again  it  may  be  found 
to  have  undergone  fatty  degeneration  and 
to  have  lost  its  transparency.  The  middle 
coat  is  commonly  hypertrophied,  the  mus¬ 
cular  tissue  as  well  as  the  fibrous  being  in 
excess,  but  it  may  be  thinned  or  absent 
altogether,  especially  over  the  saccular 
dilatations  of  a  vein.  The  outer  coat  is 
less  markedly  thickened.  Altogether,  the 
venous  walls  are  so  notably  thickened  that, 
on  section,  the  vein  remains  open  like  an 
artery.  The  valves  are  in  places  absent 
altogether,  or  they  are  found  as  delicate 
cords,  sometimes  adherent  to  the  vein  by 
one  extremity  only.  The  coils  of  a  tortuous 
vein  are  united  by  firm  fibrous  bands,  and 
similar  bands  unite  the  vessel  to  the  over- 
lying  skin.  The  skin  and  subcutaneous 
fascia  over  a  varix  may  be  thickened,  but 
more  often  they  are  gradually  thinned ; 
where  a  large  varix  lies  over  a  bone,  it  may 
be  hollowed  out  into  a  groove  for  the 
vessel.  Thrombosis  is  liable  to  occur,  and 
lead  to  the  obliteration  of  the  vein  or  the 
formation  of  a  phlebolith.  A  more  serious 
complication  is  a  gradual  thinning  of  the 
vein  and  of  the  skin  over  it,  until  it  bursts. 

3.  Symptoms  and  Diagnosis. — An  ex¬ 
treme  degree  of  varix  may  be  met  with 


without  giving  rise  to  any  symptoms  what¬ 
ever.  The  worst  case  ever  seen  by  the 
writer  was  in  the  leg  of  a  man  eighty  years 
of  age,  in  whom  the  whole  length  and  cir¬ 
cumference  of  the  limb  had  been  covered 
with  very  large  tortuous  veins  for  about 
sixty  years  ;  during  the  whole  of  this  period 
there  had  been  no  pain  or  oedema,  nor  any 
symptom  to  trouble  the  patient.  More 
often,  varices  are  the  seat  of  a  dull  aching 
pain  or  a  sense  of  weight  and  fulness  in 
the  part,  when  from  prolonged  standing  or 
walking,  or  any  other  condition,  they  be¬ 
come  fully  distended.  Occasionally,  when 
a  vein  presses  upon  a  nerve,  the  pain  is 
more  acute,  and  is  referred  to  the  extremity 
of  the  nerve.  The  pain  is  quickly  relieved 
by  raising  the  part  and  lessening  the  ful¬ 
ness  of  the  veins.  Yarix  of  a  deep  vein 
has  been  thought  to  explain  the  occurrence 
of  cramp-like  pains  in  a  part.  Varicose 
veins  are  often  associated  with  simple 
oedema,  chronic  induration  of  the  skin  and 
subcutaneous  tissue,  eczema  and  chronic 
ulcers ;  but  how  far  these  conditions  are 
directly  dependent  upon  the  dilated  veins 
is  open  to  question. 

The  diagnosis  of  superficial  varix  is 
quite  easy  :  the  enlarged  vein  is  recognised 
by  its  tortuous  cylindrical  outline,  its  com¬ 
pressibility,  the  readiness  with  which  it 
fills  out  again  into  a  soft  swelling  when 
pressure  is  removed,  and  by  its  continuity 
with  normal  veins.  When  the  varix  is 
large  and  near  the  trunk,  there  may  be  a 
distinct  expansile  impulse  on  coughing. 
When  the  coverings  are  thin,  the  blue 
colour  of  the  vein  may  be  distinctly  seen. 
This  is  especially  the  case  when  a  venous 
pouch  is  about  to  burst.  The  varices  vary 
greatly  in  size,  extent,  and  distribution ; 
they  may  be  found  at  intervals  along  either 
saphena  vein,  or  forming  a  close  network 
of  veins  below  either  malleolus.  A  varix 
is  often  found  crossing  the  front  of  the  leg 
above  the  middle,  or  running  over  the  front 
of  the  patella,  or  in  the  lower  third  of  the 
front  of  the  thigh.  Varices  of  the  small 
cutaneous  veins  appear  as  fine  blue  lines 
in  the  skin,  generally  grouped  in  a  stellate 
manner.  Rupture  of  a  varicose  vein  may 
occur  spontaneously  or  during  some  strain¬ 
ing  effort ;  the  bleeding  is  rapid,  blood 
flowing  from  each  end  of  the  vein.  This 
accident  generally  happens  to  branches  of 
the  main  veins,  and  particularly  in  the 
lower  third  of  the  leg ;  it  may  occur  in  the 
vulva.  Deep  varix  may  be  diagnosed  when 
the  patient  has  dull  or  cramp -like  pains  in 
the  leg  on  standing,  which  are  at  once  re¬ 
lieved  by  lying  down  or  raising  the  limb. 
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4.  Treatment  may  be  spoken  of  as  pal¬ 
liative  or  curative,  of  which  the  former  is 
the  more  generally  applicable.  Where  varix 
has  developed  acutely  after  some  sudden 
strain  or  prolonged  exertion,  the  patient 
should  rest  in  bed  or  on  a  couch  for  a 
month  or  six  weeks,  with  the  part  evenly 
bandaged,  and  during  this  time  the  diet 
should  be  unstimulating  and  the  action  of 
the  bowels  carefully  regulated.  Subse¬ 
quently,  he  should  carry  out  the  usual  pal¬ 
liative  treatment,  which  consists  in  afford¬ 
ing  external  support  to  the  veins  and  in 
preventing  their  undue  distension.  The 
external  support  may  be  afforded  by  well¬ 
fitting  elastic  stockings  or  by  a  carefully 
applied  bandage.  The  stocking  should  not 
be  too  tight  or  too  strong,  and  should  fit 
the  leg  evenly;  the  bandage  may  be  of 
cotton,  thin  flannel,  or  thin  perforated  pure 
rubber,  and,  when  well  applied,  is  often 
more  comfortable  than  an  elastic  stocking. 
When  any  one  vein  is  specially  enlarged, 
it  is  a  good  plan  to  place  a  pad  of  corre¬ 
sponding  size  over  it  under  the  stocking  or 
bandage.  Where  the  venous  enlargement 
is  only  slight,  it  is  often  sufficient  for  the 
patient  to  wear  well-fitting  silk  or  angola 
stockings,  putting  on  a  fresh  pah’  each 
morning.  Garters  should  not  be  worn  at 
all,  or  only  fastened  round  the  thigh. 

Venous  engorgement  should  be  pre¬ 
vented  by  avoiding  prolonged  standing,  sud¬ 
den  straining  efforts,  or  fatiguing  exercises, 
these  rules  being  enforced  with  a  stringency 
in  direct  proportion  to  the  acuteness  of  the 
disease,  its  tendency  to  increase  and  affect 
additional  veins,  and  the  distress  it  occa¬ 
sions  to  the  patient.  In  the  great  majority 
of  cases,  walking  and  the  various  athletic 
exercises  may  be  practised  with  advantage 
to  a  point  short  of  fatigue  or  pain,  especially 
if  afterwards  the  leg  be  raised  to  a  level 
with  the  hips.  Applying  to  the  part,  after 
the  cuticle  has  been  removed  by  a  blister, 
the  solution  of  perchloride  of  iron,  or  the 
external  use  of  the  tincture  of  witch-hazel 
has  been  recommended,  but  the  writer  is 
unable  to  advocate  either  measure  from  his 
personal  experience.  Constipation  is  to  be 
carefully  avoided.  Where  the  patient  is 
anaemic,  the  astringent  preparations  of  iron 
should  be  administered  internally. 

AVhen  varicose  veins  arise  during  preg¬ 
nancy,  the  patient  should  wear  a  bandage 
on  the  legs,  and  rest  as  much  as  possible  in 
the  horizontal  position,  and,  after  her  con¬ 
finement,  she  should  still  continue  to  wear 
the  bandage  for  some  weeks. 

When  a  vein  is  threatening  to  burst,  the 
part  should  be  carefully  bandaged  and  kept 


horizontal.  When  a  varix  has  ruptured 
externally,  the  bleeding  may  be  easily  con¬ 
trolled  by  raising  the  limb ;  a  pad  of  lint 
should  then  be  firmly  bandaged  over  the 
wound,  and  the  leg  kept  at  rest  for  a  week 
until  the  scar  is  sound. 

Many  modes  of  obtaining  the  radical 
cure  of  varicose  veins  have  been  suggested 
and  practised,  only  some  of  which  need  be 
mentioned. 

1.  Acupressure. — A  flat  needle,  prefer¬ 
ably  with  a  curved  pomt,  should  be  passed 
beneath  the  vein,  and  a  piece  of  quill  or 
gum  bougie  be  laid  over  the  vein,  and  held 
firmly  in  place  by  silk  twisted  over  the  ends 
of  the  needle  in  a  figure  of  eight.  Two  pins 
may  be  placed  near  together,  and  the  vein 
divided  subcutaneously  between  them.  If, 
on  introducing  the  needle,  venous  blood 
escape,  its  point  should  be  withdrawn  and 
passed  in  deeper  at  a  closely  adjacent  spot. 
The  pins  should  be  withdrawn  in  about  a 
week,  but  this  tune  may  be  shortened  or 
lengthened  if  the  reaction  in  the  part  is 
excessive  or  too  slight.  The  pins  must  not 
be  passed  where  the  skin  is  inflamed.  This 
method  often  fails  to  obliterate  the  veins. 

2.  Ligature.— An  incision  just  long 
enough  to  expose  the  vein  is  made  through 
the  skin  and  cellular  tissue,  and  through  it, 
by  means  of  an  aneurism  needle,  carbo- 
lised  silk  or  chromic  acid  catgut  is  passed 
around  the  vein  and  tied.  The  ligature  is 
generally  applied  in  several  places  ;  it  may 
be  used  as  a  double  ligature,  and  the  vein 
be  divided  between.  It  obliterates  the 
vein  safely  and  certainly ;  the  extent  of  the 
vessel  obliterated  at  each  ligature  is  usually 
only  small. 

3.  Excision. — An  incision  is  made  over 
some  length  of  a  varix,  and  carried  down  so 
as  to  expose  the  vein.  A  double  ligature  is 
then  tied  around  one  end  of  the  vessel, 
and  the  latter  is  divided  between  and  raised 
from  its  bed ;  each  branch  entering  the 
varix  and  its  lower  end  are  similarly  divided 
between  double  ligatures,  and  the  edges  of 
the  skin-wound  are  united  by  sutures.  This 
operation  is  more  formidable  than  the  others, 
but  completely  removes  the  disease. 

The  external  application  of  caustics  or 
the  intravenous  injection  of  coagulants  is 
not  to  be  recommended. 

In  view  of  the  implication  of  the  deep 
veins  in  varicose  disease,  the  radical  cure 
of  superficial  varices  is  not  generally  ad¬ 
visable,  and  when  practised  is  often  disap¬ 
pointing.  The  cases  most  suitable  for  it 
are  those  in  which  there  are  only  one  or 
two  veins  affected,  or  in  which  some  one 
or  two  varices  are  the  cause  of  special  in* 
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convenience  or  suffering.  Where  a  patient 
is  disabled  by  the  disease,  and  this  is  limited 
to  one  or  a  few  parts  only,  the  radical  cure 
should  be  attempted,  and  the  younger  and 
more  healthy  in  other  respects  the  patient, 
the  greater  the  desirability  of  the  operation. 
As  a  rule,  to  which  there  are  few  exceptions, 
chronic  oedema  or  induration  or  ulceration 
of  the  skin  and  subcutaneous  tissues  is  a 
bar  to  operation ;  but  where  a  varix  can  be 
traced  down  to  an  ulcer,  obliteration  of  the 
vein  is  sometimes  the  best  means  of  curing 
the  ulcer.  Where  the  varix  to  be  treated 
consists  of  an  isolated  ‘bunch  of  veins,’  ex¬ 
cision  is  the  best  operation.  Where  it  is 
desired  to  obtain  the  obliteration  of  a 
number  of  varices  or  of  several  parts  of  one 
long  dilated  vein,  the  application  of  the 
ligature  or  of  acupressure  is  the  best  means 
to  adopt,  and  of  these  the  ligature  is  pre¬ 
ferable.  Ligature  and  excision  should  be 
performed  with  careful  antiseptic  precau¬ 
tions.  The  dangers  of  spreading  phlebitis 
and  of  embolism  must  be  kept  in  view  in  the 
after-treatment.  A.  Pearce  Gould. 

VARIX  OF  LYMPHATICS.  See 

Lymphangiectasis. 

VEGETATIONS,  Adenoid.  See 
Naso-Pharyngeal  Growths. 

VEGETATIONS,  Syphilitic.  See 

Syphilis. 

VEINS,  Air  in.  See  Air  in  Veins. 

VEINS,  Diseases  of.  See  Phlebitis  ; 
Thrombosis. 

VENESECTION,  the  operation  of 
opening  a  vein  for  the  purpose  of  general 
blood-letting.  One  of  the  vessels  at  the 
bend  of  the  elbow  is  commonly  chosen,  but 
if  these  should  be  too  small  or  from  any 
reason  unsuitable,  the  external  jugular  vein 
at  the  root  of  the  neck  or  the  internal 
saphena  above  the  ankle  may  be  utilised. 

Apparatus  required. — Lancet  or  small 
double-edged  scalpel,  bandage,  tape,  pad  of 
lint,  bleeding  basin,  sponge  and  water. 

Operation. — I.  At  bend  of  Elbow. — The 
patient  being  in  the  recumbent  or  sitting 
position,  with  the  limb  extended  and  supi- 
nated,  a  piece  of  tape  should  be  tied  around 
the  upper  arm  at  about  its  middle,  suffi¬ 
ciently  tightly  to  obstruct  the  venous  cir¬ 
culation  without  interfering  with  the  pulse. 
The  veins  having  become  swollen,  the  me¬ 
dian  cephalic  or  median  basilic,  whichever 
happens  to  be  the  larger,  is  selected ;  if  they 
are  of  equal  size  the  median  cephalic  is 
preferable,  in  consequence  of  the  extreme 


proximity  of  the  median  basilic  to  the 
brachial  artery. 

The  elbow  having  been  grasped  in  the 
operator’s  left  hand,  the  vein  is  fixed  by 
placing  the  thumb  on  it  just  below  the  site 
of  the  proposed  opening.  The  lancet-blade, 
held  between  the  finger  and  thumb  of  the 
right  hand,  is  then  passed  into  the  vessel 
until  the  blood  flows  by  its  side,  the  blade 
is  carried  onwards,  horizontally,  for  about 
one -third  of  an  inch,  and  made  to  cut  its 
way  out  so  that  the  wound  in  the  skin  shall 
be  larger  than  that  in  the  vein.  The  pres¬ 
sure  of  the  thumb  is  then  removed,  and  the 
blood  allowed  to  flow  into  the  bleeding- 
bowl  until  the  required  amount  has  been 
taken.  If  the  stream  be  sluggish,  the  pa¬ 
tient  should  hold  a  stick  or  rolled  bandage 
in  the  hand,  and  grasp  it  firmly  at  frequent 
intervals. 

To  arrest  the  bleeding,  the  constriction 
around  the  arm  must  be  removed,  a  pad 
placed  on  the  wound  and  retained  in  posi¬ 
tion  by  a  figure-of-eight  bandage  or  tape. 
For  two  or  three  days  the  arm  should 
be  carried  in  a  sling ;  at  the  end  of  the 
fourth  day,  by  which  time  the  wound  has, 
as  a  rule,  healed,  the  pad  and  bandage  may 
be  dispensed  with. 

In  opening  the  vein,  it  is  of  the  utmost 
importance  to  avoid  cutting  too  deeply, 
otherwise  the  posterior  wall  of  the  vessel 
may  be  laid  open,  a  mishap  which  some¬ 
times  proves  serious  in  the  case  of  the 
median  basilic  vein,  when  the  brachial 
artery  is  likely  to  be  wmrnded  and  a  vari¬ 
cose  aneurism  or  aneurismal  varix  to  follow. 
Care  must  also  be  taken  to  prevent  the 
skin  from  gliding  over  the  opening  in  the 
vein  and  so  forming  a  valve -like  woimd, 
which  is  apt  to  impede  the  flow  of  blood 
and  lead  to  subcutaneous  extravasation. 

II.  At  root  of  Neele,  Venesection  of 
External  Jugular. — The  patient  being,  if 
possible,  in  the  reclining  position  with  a 
pillow  under  the  shoulders,  and  the  head 
turned  to  the  side  opposite  that  selected  for 
the  operation,  a  small  cork  or  hard  pad  of 
lint  should  be  placed  on  the  vein,  as  it  dips 
under  the  clavicle  at  the  outer  border  of 
the  sterno-mastoid  muscle,  and  held  firmly 
in  position  by  the  thumb,  or,  more  conve¬ 
niently,  by  a  bandage  passing  beneath  the 
opposite  axilla.  The  vein  should  then  be 
opened  in  the  manner  already  described,  as 
it  lies  on  the  surface  of  the  sterno-mastoid, 
the  incision  being  made  in  the  direction  of 
the  fibres  of  that  muscle — i.e.  transversely 
to  the  fibres  of  the  platysma.  The  blood 
may  be  caught  in  a  shallow  receiver,  or 
conducted  into  a  bleeding-basin  by  means 
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of  a  small  funnel  or  a  channel  made  of 
paper  or  cardboard. 

To  arrest  the  bleeding,  a  compress  should 
be  placed  on  the  wound  and  held  in  posi¬ 
tion  by  the  thumb  until  the  pad  above  the 
clavicle  has  been  removed,  when  it  may  be 
firmly  strapped  in  its  place.  Much  care  is 
necessary  in  the  adjustment  of  the  clavi¬ 
cular  pad,  as  its  great  object,  in  addition  to 
obstructing  the  circulation,  is  to  obviate  the 
possibility  of  air  passing  down  the  vein, 
which  is  the  main  risk  in  this  operation ; 
for  the  same  reason  it  should  on  no  account 
be  disturbed  until  the  opening  in  the  vein 
has  been  closed. 

III.  Above  Ankle. — Venesection  of  In¬ 
ternal  Saphena. — A  method  rarely  prac¬ 
tised  in  this  country.  A  tape  having  been 
tied  around  the  leg  just  below  the  calf  to 
obstruct  the  circulation  in  the  vein,  the 
operation  is  performed  in  the  same  way, 
step  by  step,  as  that  described  at  the  bend 
of  the  elbow.  To  increase  the  flow,  should 
it  be  sluggish,  the  foot  may  be  continually 
rubbed  in  an  upward  direction  or  held  in 
warm  water.  William  H.  Bennett. 

VENOMOUS  SERPENTS,  Bites  of.— 

The  poison  is  secreted  by  a  gland  situated  be¬ 
hind  the  eye  and  beneath  the  masseter  mus¬ 
cle  ;  thence  the  fluid  is  conveyed  through 
a  curved  duct  to  the  base  of  the  fang,  and 
by  a  channel  traversing  this  tooth,  or  by  a 
groove  in  its  posterior  surface,  the  secretion 
is  discharged.  The  upper  fangs  alone  ad¬ 
mitting  the  venom,  it  is  important  always 
to  estimate  in  any  case  the  size,  position, 
and  number  of  the  punctures. 

Poisonous  serpents  abound  in  India, 
America,  Africa,  and  Australia,  and  in 
England  there  is  one — the  adder.  The 
best  known  are  the  Indian  cobra,  the 
American  rattlesnake,  and  the  Australian 
tiger,  black,  brown,  and  copperhead  snakes. 
The  general  effect  of  the  poisons  of  all  these 
is  very  similar,  and  it  is  probable  that  the 
essential  lethal  element  is  the  same,  while 
certain  peculiarities  give  different  local 
effects. 

The  Venom.-TAio  secretion  of  the  poison- 
glands  seems  to  be  in  all  venomous  reptiles 
essentially  the  same  in  appearance.  Thus, 
Prince  Bonaparte  described  that  of  the 
viper  as  4  having  a  gummy  appearance, 
somewhat  resembling  uncoloured  varnish, 
perfectly  clear  and  transparent while  Hal¬ 
ford  says  of  the  venom  of  the  black  snake 
of  Australia  that  it  is  a  4  faintly  yellowish 
pellucid  fluid,  ranging  in  consistence  from 
thin  syrup  to  thick  gum-water,  and  upon 
exposure  rapidly  thickens,  and  becomes  like 


hard  gum.’  Fayrer  describes  the  cobra- 
venom  as  a  4  clear,  slightly  viscid  fluid, 
soluble  in  water,  and  slightly  acid.’  It  will 
keep  months  or  years  between  slips  of  glass 
and  still  retain  its  virulence,  and  even  after 
the  heads  have  been  long  in  spirit  the  poison 
retains  its  power. 

The  effects  of  the  venom  are  the  same 
in  all  the  most  deadly  snakes.  There  seems 
no  limit  to  the  amount  that  may  be  taken 
harmlessly  into  the  stomach,  nor  does  it 
matter  whether  the  animal  be  fasting  or 
not.  This  explains  the  freedom  from  poi¬ 
soning  after  sucking  a  wound  ;  but  here  it 
must  be  pointed  out  that,  as  the  poison 
may  be  absorbed  through  an  abrasion,  great 
care  is  necessary.  While  the  mucous  mem¬ 
brane  denies  a  passage  to  the  poison,  the 
synovial  membranes  allow  it  to  pass  rapidly 
into  the  system.  It  is  stated  by  Fayrer 
that  the  flesh  of  animals  killed  by  the 
venom  is  not  poisonous,  and  is  eaten  by 
the  natives.  The  coagulating  power  of  the 
blood  seems  to  be  destroyed  in  nearly  all 
cases,  and  this  is  shown,  not  only  by  its 
fluid  condition  after  death,  but  by  the  free 
bleeding  from  the  wound,  the  ecchymosis, 
the  haemoptysis,  and  the  escape  of  blood  in 
the  stools. 

Mitchell  observed  that  when  rattle¬ 
snake  poison  was  applied  directly  to  the 
mesentery,  rupture  of  the  small  vessels 
occurred,  an  effect  going  far  to  explain  the 
haemorrhages.  Extravasations  are  found 
in  the  serous  membranes.  Rigor  mortis  is 
said  always  to  be  present. 

Symptoms. — In  England,  the  bite  of  the 
adder  sometimes  gives  rise  to  serious  symp¬ 
toms.  Several  cases  are  recorded  in  the 
journals  from  which,  and  from  a  case  seen 
by  the  writer,  this  account  is  drawn.  Lo¬ 
cally,  pain  is  immediately  felt — acute  and 
burning — and  is  rapidly  succeeded  by  swell¬ 
ing.  The  punctures  are  very  fine  and  ap¬ 
pear  as  two  discoloured  points. '  In  one  class 
of  cases  the  part  swells  rapidly,  the  skin 
retaining  its  natural  hue.  The  swelling 
extends  up  the  forearm  and  arm,  over  the 
shoulder,  down  the  side  of  the  chest,  over 
the  back,  and  may  reach  the  abdomen 
;  and  groin,  and  with  all  this  there  may  be 
no  discoloration,  no  pain,  no  glandular  en¬ 
largement,  and  few,  if  any,  constitutional 
symptoms  after  the  first  few  hours.  Gra¬ 
dually  the  swelling  subsides,  leaving  the 
arm  unaffected.  This  form  of  swelling  is 
peculiar,  and  does  not  correspond  with  any 
j  of  the  common  affections,  and  seems  special 
to  this  poison.  In  other  cases,  however, 
lividity  and  ecchymoses  accompany  the 
swelling,  or  even  a  diffuse  cellular  inflam- 
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mation  may  occur,  as  in  a  case  recorded  by 
Mr.  0.  Pemberton. 

The  general  symptoms  appear  quickly, 
faintness,  sickness,  and  diarrhoea  being  the 
earliest  and  most  constant.  The  pulse  is 
quick,  feeble,  and  may  become  impercep-  : 
tible.  Dyspnoea  also  is  common.  Some 
complain  of  intense  epigastric  pain,  and  in 
one  case  mucus  and  blood  appeared  in  the 
stools.  The  removal  of  a  ligature  in  one 
case  produced  sudden  fainting,  and  it  was  a 
week  before  the  patient  recovered.  Again, 
in  others  there  may  be  few  or  no  general 
symptoms. 

Weir  Mitchell  says  that  the  bite  of  the 
rattlesnake  is  sometimes  followed  by  pain 
of  a  pricking  or  burning  character,  which 
gradually  becomes  intense.  Blood  flows 
freely  from  the  punctures,  and  the  parts 
around  swell  and  become  discoloured  from 
extravasation  of  blood.  The  wounded  ex-  • 
tremity  becomes  larger  and  the  pain  greater, 
the  skin  assuming  a  mottled,  marbled  as¬ 
pect.  A  phlegmonous  inflammation  follows 
in  some  cases  as  a  secondary  effect,  asso¬ 
ciated  with  glandular  enlargement,  suppu¬ 
ration  and  even  gangrene,  great  depres¬ 
sion  of  the  nervous  system  and  general 
prostration  with  profuse  sweats,  vomiting, 
dyspnoea  and  diarrhoea.  Five  and  a  half 
hours  he  gives  as  the  shortest  period  in 
which  death  occurred. 

After  the  cobra-bite  death  may  occur 
very  quickly,  with  prostration  and  other 
symptoms  like  rattlesnake-poisoning.  Fay- 
rer  gives  one  case  in  which  death  occurred 
in  half  an  hour  ;  others  lasted  two,  ten,  and 
twenty-four  hours,  and  one  as  long  as  eight 
days. 

Halford  says  of  the  bites  of  the  snakes 
of  Victoria  that  the  commonest  effects  are 
vomiting,  dilated  pupils,  feeble  and  inter¬ 
mittent  pulse,  followed  by  lethargy  and 
coma.  In  other  cases  consciousness  is  very 
slightly  or  not  at  all  impaired,  and  there 
are  muscular  spasms,  chiefly  of  the  neck,  and 
tenesmus.  These  latter  are  the  more  serious. 

Treatment. — The  leading  authorities — 
Weir  Mitchell,  Halford,  and  Fayrer — on 
snake -poisons  agree  that  the  mortality  of 
fang-wounds  has  been  greatly  exaggerated, 
for  many  are  inflicted  by  non -poisonous 
serpents,  and,  as  much  depends  upon  the 
condition  of  the  reptile  at  the  time,  a  poi¬ 
sonous  snake  does  not  always  give  a  fatal 
bite.  It  is  from  neglecting  such  points  as 
these  that  so  many  innocent  substances,  as 
olive  oil,  snake  root,  ammonia,  salt,  &c., 
have  obtained  an  undeserved  reputation. 
No  doubt  the  great  drawback  to  successful 
treatment  is  the  delay  caused,  in  many  in¬ 


stances,  by  the  distance  of  the  victim  from 
efficient  help,  and,  amongst  natives,  to  their 
preference  for  the  charms  and  incantations 
of  their  medicine-men.  There  is  again  the 
great  confusion  attending  the  occurrence, 
its  suddenness,  the  rapid  gliding  away  of 
the  serpent,  the  doubt  as  to  whether  it  was 
poisonous  or  not,  and  the  intense  mental 
dread  of  impending  death  and  the  shock 
consequent  thereon.  The  native  methods 
also  of  beating  the  victim  with  sticks,  walk¬ 
ing  him  about,  and  keeping  him  awake  by 
loud  noises,  tend  to  increase  the  exhaustion, 
while, 4  on  the  other  hand,  amongst  more 
civilised  communities,  the  custom  of  admi¬ 
nistering  large  quantities  of  brandy  or  other 
spirit,  produces  a  variety  of  symptoms,  in 
which  it  is  difficult  to  say  how  much  is  due 
to  the  remedy  and  how  much  to  the  poison. 
Therefore  it  is  that  all  writers  with  a  prac¬ 
tical  acquaintance  advise  a  more  deliberate 
use  of  remedies,  and  a  careful  estimation  be¬ 
forehand  of  the  amount  of  venom  probably 
introduced.  Whatever  the  kind  of  snake, 
whether  Indian,  American,  or  Australian, 
one  treatment  is  applicable  in  all  cases. 
The  following  summary  is  drawn  from  the 
writers  named.  It  must  be  here  remarked 
that  in  the  case  of  the  English  adder,  im¬ 
mediate  ligature  with  incision,  sucking  or 
cupping,  followed  by  the  ‘  relaying  ’  of  the 
constricting  band,  is  sufficient  local  treat¬ 
ment. 

In  all  cases,  where  possible  apply  a  liga¬ 
ture  tightly  above  the  wound,  and  one  or 
two  others  higher  up  the  limb,  at  intervals 
of  a  few  inches.  Tighten  that  nearest  the 
wound  by  twisting  with  a  stick,  as  it  re¬ 
quires  a  great  deal  of  pressure  to  prevent 
absorption. 

Now  consider  the  case ;  determine  if 
possible  whether  or  not  the  snake  was  poi¬ 
sonous,  whether  a  large  dose  of  poison  is 
likely  to  have  been  introduced  or  not ;  exa¬ 
mine  the  number  of  fang-wounds.  We 
may  by  such  inquiries  be  enabled  to  re¬ 
assure  the  patient,  and  allay  the  mental 
dread,  or  obtain  sufficient  data  for  extreme 
measures. 

In  all  cases  freely  excise  the  part,  taking 
away  the  subcutaneous  connective  tissue, 
and  apply  to  the  raw  surface  strong  carbolic 
acid,  the  cautery,  or  a  mineral  acid  ;  or,  be¬ 
fore  this  is  done,  let  the  wound  be  sucked 
by  the  patient  if  possible,  or  by  someone 
not  unwilling  to  incur  a  slight  amount  of 
risk.  Instead  of  this  a  cupping-glass  may 
be  applied. 

.  If  the  snake  be  a  deadly  one,  or  if  the 
dose  of  poison  be  large,  amputate  at  once 
above  the  wounded  part. 
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Now  await  the  onset  of  symptoms,  keep¬ 
ing  the  patient  qniet ;  if  they  appear,  give 
stimulants  gradually  to  restore  the  force  of 
the  heart.  Should  the  patient  recover  the 
first  absorption  of  the  poison,  loosen  the 
highest  ligature  and  wait  for  the  renewal  of 
the  symptoms,  and  when  these  appear, 
reapply  the  ligature,  and  administer  the 
stimulants.  Repeat  this  method  of  ‘  relay¬ 
ing  ’  the  ligature,  finally  removing  it  alto¬ 
gether,  for  the  parts  beyond  are  sure  to 
suffer  if  deprived  too  long  of  their  blood. 
The  sudden  removal  of  a  ligature,  in  the 
case  of  an  adder-bite,  produced  fainting  in 
a  lad  showing  no  symptoms  up  to  that  time. 
By  admitting  the  j:)oison  which  must  neces¬ 
sarily  enter  the  circulation  in  this  inter¬ 
mittent  way,  the  patient  may  be  able  to 
survive  the  effect  of  small  doses.  ‘  There  is 
reason  to  believe,’  says  Halford,  ‘  that,  if 
applied  without  delay,  a  ligature  may  stay 
the  course  of  the  poison  and  life  be  saved.’ 
Unfortunately,  it  is  neither  applied  quickly 
nor  tightly  enough,  owing  to  the  ignorance 
of  those  most  commonly  bitten. 

If  a  ligature  cannot  be  applied,  the  part 
must  be  at  once  freely  excised,  and  the 
blood  removed  by  sucking  or  by  a  cupping- 
glass,  and  then  the  wound  freely  cauter¬ 
ised.  A  live  coal  is  often  used  for  this 
purpose. 

The  general  symptoms  must  be  met  as 
before  by  stimulants,  hot  bottles,  sinapisms 
and  galvanism. 

The  intravenous  injection  of  ammonia 
was  introduced  by  Professor  Halford  in 
poisoning  by  Australian  snakes,  and  the 
cases  he  records  leave  no  doubt  as  to  the 
efficiency  of  the  remedy  under  some  cir¬ 
cumstances  ;  and  when  it  is  remembered 
that  Halford  himself  states  that  the  venom 
of  the  cobra  and  crotalus  (rattlesnake)  is 
identical  in  action  with  that  of  the  Aus¬ 
tralian  snakes,  it  is  disappointing  to  find 
that  a  like  success  has  not  attended  the 
use  of  the  remedy  in  the  hands  of  Indian 
and  American  physicians.  The  number  of 
cases  in  which  ammonia  has  been  employed 
is  sufficient  to  prove  that  no  harm  has 
resulted  from  its  use,  and  therefore  this 
fear  need  not  deter  others.  The  liquor 
ammonice  fortior  is  used,  mixed  with  dis¬ 
tilled  water.  The  following  proportions  are 
taken  from  Halford’s  cases  :  ten  minims  to 
twenty  of  water  restored  consciousness  ; 
twelve  to  a  drachm  of  water  restored  a 
man  whose  pulse  was  feeble  and  inter¬ 
mittent,  and  whose  pupils  were  fixed  and 
dilated ;  fifteen  with  five  of  water,  and 
again  in  the  same  case  twenty  minims  with 
five  of  water  were  injected  twice,  while  in 

vol.  ir. 


another  case  one  and  a  half  drachms  in  all 
were  used. 

Permanganate  of  potash  has  recently 
been  recommended,  but  has,  with  liquor 
potassee,  been  found  of  no  value  by  the  ma¬ 
jority  of  observers,  so  that  at  present  we 
have  no  specific  against  snake-bite. 

Charters  James  Symonds. 

VERRUCA.  See  Warts. 

VERTEBRAL  ARTERY,  Ligature 
of  the. — This  artery  was  first  tied  by  Dr. 
Smith,  of  New  Orleans,  on  May  9,  1864, 
as  an  adjunct  in  the  surgical  treatment 
of  an  innominate  aneurism.  In  1879  and 
following  years  the  writer  performed  the 
operation  on  thirty-six  cases  of  epilepsy. 
After  the  first  case  he  mostly  tied  both 
arteries  simultaneously.  He  also  performed 
the  same  operation  on  two  cases  of  infantile 
paralysis,  two  cases  of  locomotor  ataxy,  and 
one  case  of  chorea. 

The  operation  is  best  performed  in  the 
following  manner : — An  incision,  three  to  four 
inches  long,  is  made  in  an  upward  and  out¬ 
ward  direction  along  the  hollow  which  exists 
between  the  scalenus  anticus  and  the  sterno- 
mastoid  muscle.  The  incision  should  begin 
just  outside  and  on  a  level  with  the  point 
where  the  external  jugular  vein  dips  over 
the  edge  of  the  sterno-mastoid  muscle,  or  if 
the  vein  is  invisible,  about  half  an  inch 
above  the  clavicle.  The  external  jugular 
vein  is  to  be  drawn  inwards  with  the  sterno- 
mastoid  muscle.  The  connective  tissue  now 
appearing  in  the  wound  is  opened  up  by  a 
blunt  director  until  the  scalenus  anticus 
muscle,  the  phrenic  nerve,  and  the  trans¬ 
verse  cervical  artery  are  seen.  It  cannot 
be  too  well  remembered  that  the  pleura  is 
at  the  inner  side  of  the  wound,  whilst  below 
lies  the  subclavian  artery.  It  is  now  only 
necessary  to  separate  the  edges  of  the 
scalenus  anticus  and  the  longus  colli  muscles 
to  see  the  vertebral  artery  lying  in  the  space 
between  them.  The  artery  is  generally 
covered  completely  by  its  vein,  and  the  latter 
has  to  be  drawn  aside  previous  to  ligature. 
Some  surgeons  look  for  the  prominent  trans¬ 
verse  process  of  the  seventh  cervical  verte¬ 
bra,  and  this  is  a  good  landmark. 

Should  the  artery  enter  the  vertebral 
foramina  higher  than  usual,  the  vessel 
must  be  looked  for  to  the  inner  side  of  its 
usual  course.  The  overlying  vein  may  be 
drawn  outwards  or  inwards.  Generally 
the  first  is  more  convenient,  and  may  be 
easily  managed  by  means  of  an  aneurism- 
needle.  Another  needle  is  now  passed  from 
without  inwards  behind  the  artery,  its 
eye  threaded  with  catgut,  and  the  needle 
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withdrawn,  carrying  the  ligature.  The  vein 
is  then  to  be  released,  and  the  ligature 
tied  and  cut  off  short  in  the  usual  way. 
The  wound  is  now  to  he  sponged  out  with 
boracic  or  other  lotions,  a  drainage-tube 
inserted,  and  dressings — either  strictly  or 
modified  antiseptic  ones— applied.  If  the 
operation  is  performed  with  suitable  re¬ 
tractors  and  a  good  light,  the  proceeding 
is  a  very  easy  one,  and  without  both  it  is 
well-nigh  impossible.  It  is  also  safe,  as  no 
important  structure  need  be  at  all  interfered 
with. 

It  has  been  recommended  to  tie  the 
artery  by  coming  down  upon  it  directly 
from  the  surface,  but  it  is  better  not  to  de¬ 
scribe  that  method  here.  It  is  only  a  dissect¬ 
ing-room  operation,  in  which  interference 
with  the  pleura  and  the  subclavian  branches 
and  large  veins  does  not  signify  much,  and 
cannot  compare  practically  with  the  easy, 
safe,  and  natural  operation  already  described. 

Value  of  the  operation  in  Epilepsy. — It 
was  performed  by  the  writer  in  the  hope  that 
a  lessened  supply  of  blood  to  the  hinder 
brain  and  spinal  cord  would  result  in  a 
diminution  or  cessation  of  the  epileptic 
convulsions.  On  most  theories  of  epilepsy 
the  expectation  was  a  very  reasonable  one  ; 
because  it  was  hoped  that  the  diminution 
would  be  more  permanent  to  the  parts  sup¬ 
plied  after  ligature  of  the  vertebrals  than 
after  ligature  of  other  vessels,  on  account  of 
the  absence  of  anastomosing  branches,  and 
the  restraints  to  dilatation  of  the  unligatured 
vessels  by  the  bony  canals  through  which 
the  cerebral  vessels  pass,  as  the  experiments 
of  Sir  Astley  Cooper  on  dogs  tended  to  prove. 
For  a  time  these  expectations  were  realised, 
but  soon  relapses  occurred,  and  in  May  1884 
an  analysis  of  thirty-six  cases  of  operation 
for  epilepsy  showed  only  eight  cases  which 
have  had  so  few  fits  since  operation  that 
they  may  be  practically  considered  cures. 
Eleven  were  for  several  months  so  much 
improved  that  they  seemed  to  be  cured ;  and, 
although  the  fits  have  recurred  in  all,  yet  the 
improvement  is  still  distinctly  manifest  in 
many.  In  sixteen  cases  there  did  not  seem 
to  be  any  decided  improvement,  either  of  a 
temporary  or  permanent  kind.  Three  died 
out  of  the  thirty-six,  one  from  haemorrhage, 
one  from  embolism,  and  one  from  pleurisy. 
All  the  cases  operated  on  were  chronic, 
hopeless  epileptics,  many  of  whom  had  gra¬ 
dually  become  mentally  affected.  None  of 
the  latter  were  permanently  benefited  to 
any  practical  extent.  Of  the  others  the  best 
case  was  an  idiot  boy,  now  in  the  Albert 
Asylum,  Lancaster,  and  the  next  best  a 
perfectly  sensible,  healthy  lad.  In  two 
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cases  of  traumatic  epilepsy,  one  was  cured 
and  the  other  much  benefited.  It  is  im¬ 
possible,  therefore,  to  say,  before  operating, 
what  cases  would  probably  derive  benefit 
from  the  operation  and  what  would  not. 

On  account  of  this  uncertainty,  the  writer 
has  ceased  to  recommend  or  perform  the 
operation  for  the  last  two  years.  Of  the 
cases  of  infantile  paralysis,  one  patient  was 
completely  and  rapidly  cured,  the  other 
was  unaffected.  Great  temporary  advan¬ 
tage  occurred  in  one  case  of  locomotor  ataxy. 
The  pains  and  ataxy  rapidly  diminished  for 
a  time  ;  the  other  case  remained  unaffected. 
The  case  of  chorea  ceased  to  twitch,  until 
haemorrhage  from  a  small  vein  set  in,  that, 
allowed  to  pass  unnoticed,  ended  in  death. 
The  twitching  reappeared  after  the  haemor¬ 
rhage.  As  far  as  the  writer  can  at  present 
see,  this  chapter  of  surgery  may  be  closed. 

Wm.  Alexander. 

VESICO  INTESTINAL  FISTULA. 

A  communication  between  the  interior 
of  some  part  of  the  intestine  and  that  of 
the  bladder.  The  congenital  form  of  this 
condition  and  those  which  result  from  in¬ 
jury  or  disease  of  the  rectum  have  been  de¬ 
scribed  under  Atresia  Ani  ;  Injuries  and 
Diseases  of  the  Rectum. 

Vesico-intestinal  fistula  may  also  result 
from  wounds  or  malignant  disease  of  the 
bladder,  or  from  suppurative  inflammation 
of  the  intestine,  bladder,  or  adjacent  struc¬ 
tures.  Adhesion  of  the  intestine  to  the 
bladder,  directly  or  indirectly,  is  essential 
for  the  formation  of  the  fistula.  The  channel 
may  be  short  or  long,  direct  or  tortuous, 
narrow  or  wide.  In  some  cases,  it  passes 
obliquely  through  the  walls  of  the  intestine 
or  bladder  so  as  to  render  the  aperture  val¬ 
vular,  and  thus  resembles  the  connection  of 
the  ureters  with  the  bladder.  The  intestinal- 
aperture  may  be  in  the  rectum,  the  sigmoid 
flexure,  the  vermiform  appendix,  the  caecum, 
or  the  small  intestine.  The  vesical  aper¬ 
ture  may  be  on  any  surface  of  the  bladder. 
Of  these  varieties  the  recto -vesical  form 
occurs  most  frequently.  In  vesico-intes¬ 
tinal  fistulae,  of  traumatic  or  malignant 
origin,  the  intestinal  aperture  is  almost 
invariably  in  the  rectum  or  sigmoid  flexure. 
Of  eighteen  cases,  not  of  traumatic  or  ma¬ 
lignant  origin,  collected  by  Blanquinque, 
nine  opened  into  the  rectum,  four  into  the 
sigmoid  flexure,  two  into  the  vermiform 
appendix,  one  into  the  caecum,  and  two 
into  the  small  intestine. 

Traumatic  vesico-intestinal  fistulae  may 
be  caused  by  gunshot  or  other  penetrating 
wounds  from  without,  or  by  perforation  of 
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the  bladder  or  rectum  by  foreign  bodies  in¬ 
troduced  through  the  urethra  or  anus.  Non- 
traumatic  fistulae  most  frequently  result 
from  necrosis  of  malignant  growths  involv¬ 
ing  both  rectum  and  bladder.  Fistulae  of 
suppurative  origm  may  result  from  typhoid 
ulceration  of  the  small  intestine,  typhlitis, 
perityphlitis,  perforation  of  the  vermiform 
appendix  by  impacted  foreign  bodies,  or 
from  ulceration  caused  by  simple  or  syphi¬ 
litic  stricture  of  the  rectum  or  sigmoid 
flexure.  When  the  fistula  originates  in  the 
bladder,  chronic  cystitis,  especially  when 
associated  with  a  sacculated  condition  of 
the  bladder,  appears  in  some  cases  to  have 
been  the  exciting  cause.  Suppuration  or 
tuberculosis  of  the  prostate  gland  may  re¬ 
sult  in  a  recto-vesical  fistula.  Pelvic  ab¬ 
scesses  may  also  open  into  both  intestine 
and  bladder,  and  so  produce  a  fistulous  chan¬ 
nel  interrupted  by  the  abscess-cavity. 

The  symptoms  of  vesico -intestinal  fistula 
vary  in  different  cases.  Usually,  the  atten¬ 
tion  of  the  patient  is  first  attracted  by  the 
passage  of  gas  from  the  bladder  towards 
the  end  of  micturition  with  a  sound — com¬ 
pared,  by  those  who  have  had  an  oppor¬ 
tunity  of  hearing  it,  to  that  produced  by  the 
passage  of  the  last  portion  of  fluid  from  a 
soda-water  siphon.  If  the  fistula  be  narrow, 
this  may  be  the  only  symptom,  and  may 
only  occur  occasionally.  The  intermissions 
are,  probably,  due  to  blocking  of  one  or 
other  aperture  of  the  fistula  by  inflamma¬ 
tory  swelling  of  the  mucous  membrane  of 
the  bladder  or  intestine.  If  the  channel  be 
wider,  urine  may  pass  into  the  intestine,  or 
some  of  the  solid  contents  of  the  intestine 
into  the  bladder.  In  recto-vesical  fistula, 
the  passage  of  urine  by  the  anus  cannot 
fail  to  attract  the  attention  of  the  patient. 
In  other  forms  the  diarrhoea,  which  would 
probably  result  from  the  irritation  of  the 
mucous  membrane  of  the  bowel  by  contact 
with  urine,  would  mask  this  symptom. 
Any  solid  matter  passed  from  the  bladder 
should  be  examined  microscopically  for  the 
undigested  residue  of  animal  or  vegetable 
food,  and  chemical  tests  for  the  bile-acids 
might  also  be  applied.  The  bladder  is  in 
some  cases  very  tolerant  of  these  foreign 
substances ;  in  other  cases  they  excite 
severe  cystitis,  and  always  endanger  the 
formation  of  calculi  and  retention  from  the 
possible  occlusion  of  the  vesical  orifice. 

The  diagnosis  of  vesico-intestinal  fistula 
is  usually  not  difficult.  The  passage  of  gas 
from  the  bladder  at  the  end  of  micturition 
is  almost  pathognomonic.  In  recto-urethral 
fistula,  gas  may  also  pass  from  the  urethra; 
but  this  may  occur  at  any  time,  and  not 


necessarily  during  micturition.  In  vesico¬ 
intestinal  fistula  it  is  always  towards  the 
end  of  micturition.  Gas  is  said  to  be  some¬ 
times  generated  in  the  bladder  from  de¬ 
composition,  in  rare  cases  of  acute  cystitis  ; 
but  in  such  cases  a  speedily  fatal  result 
would  terminate  all  doubt.  The  passage  of 
urine  by  the  anus,  or  of  solid  intestinal  con¬ 
tents  by  the  urethra,  could  leave  no  doubt 
of  the  nature  of  the  case.  Sometimes,  the 
diagnosis  is  aided  by  the  urine,  passed 
normally  from  the  bladder,  being  coloured 
by  the  drugs  employed  to  check  the  diar¬ 
rhoea.  There  is  very  great  difficulty  in 
localising  the  intestinal  aperture,  if  this  be 
beyond  the  reach  of  digital  or  ocular  ex¬ 
amination.  The  injection  of  coloured  fluids 
into  the  bladder  or  the  rectum  has  been 
suggested  as  a  possible  aid,  but  in  some 
cases  the  requisite  force  might  produce 
dangerous  consequences,  and  in  others  a 
valvular  aperture  to  the  fistula,  or  the  in¬ 
tervention  of  an  abscess-cavity  in  its  course, 
might  render  the  experiment  fallacious. 
Careful  bi -manual  examination  of  the  pelvis 
and  minute  inquiry  into  the  previous  history 
might  give  some  indications ;  but  there  must 
always  be  uncertainty  as  to  the  position  of 
the  intestinal  aperture  in  non-malignant 
fistulae,  when  the  aperture  is  higher  up 
than  the  rectum. 

The  treatment  must  vary  with  the  nature 
of  the  case.  When  the  fistula  has  super¬ 
vened  on  malignant  disease,  lumbar  colo- 
tomy  will,  if  the  condition  of  the  patient 
allow  of  the  operation,  afford  great  relief  by 
diverting  the  course  of  the  faeces.  In  two 
cases  of  non-malignant  fistula,  this  opera¬ 
tion  was  performed  by  Pennell  and  Holmes 
with  very  satisfactory  results.  This  pro¬ 
cedure  can  only  be  adopted,  when  there 
is  reasonable  probability  that  the  artificial 
anus  will  be  above  the  intestinal  aperture 
of  the  fistula.  In  one  case  of  non-malignant 
fistula,  where  the  channel  was  probably 
narrow,  permanent  occlusion  was  effected 
by  the  constant  retention  of  a  catheter  for 
six  weeks,  the  bladder  being  thus  kept  in  a 
contracted  condition.  In  similar  cases,  if 
the  catheter  should  cause  irritation,  a  tem¬ 
porary  perineal  fistula  would  probably  be  of 
service.  If  the  case  be  complicated  by  a 
vesical  calculus,  this  should  be  removed  by 
lithotomy  or  lithotrity ;  but  if  the  fistula 
has  resulted  from  chronic  cystitis,  the  con¬ 
dition  of  the  kidneys  might  contra-indicate 
any  operation.  When  more  active  treat¬ 
ment  is  impossible,  careful  irrigation  of  the 
bladder  and  attention  to  cleanliness  and 
diet  will  give  some  relief. 

Jeremiah  McCarthy. 
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VESICO  VAGINAL  FISTULA.  See 
Vaginal  Fistula. 

VESICULaE  SEMIN  ALES. — The  dis¬ 
eases  of  the  seminal  vesicles  have  received 
but  slight  attention,  and  little  is  known 
concerning  them.  These  organs  may  be  the 
seat  of  acute,  subacute,  or  chronic  inflam¬ 
mation,  and  the  acute  form  of  the  disease 
may  run  on  to  suppuration,  the  abscess 
bursting  into  the  bladder  or  the  peritoneal 
cavity.  Chronic  inflammation  may  cause 
obliteration  of  the  common  ejaculatory 
ducts.  The  vesicles  may  be  dilated  into 
cystic  swellings  opening  into  the  urethra, 
or  closed • cysts  attaining  a  large  size  may 
develop  in  connection  with  them.  Small 
spermatic  concretions,  or  larger  calculi, 
may  form,  and  lodge  in  the  vesicles.  Lastly, 
they  may  be  the  seat  of  strumous  or  of  can¬ 
cerous  disease.  The  vesicles  can  be  easily 
explored  from  the  rectum,  and  the  diagnosis 
of  their  affections  mainly  rests  upon  the  re¬ 
sults  of  a  rectal  examination. 

1.  Inflammation. — The  most  common 
cause  of  inflammation  is  gonorrhoea  ;  other 
causes  are  venereal  excesses,  masturbation, 
caustic  urethral  injections,  and  prostatitis. 
When  acute,  there  is  general  febrile  dis¬ 
turbance,  severe  pain  felt  in  the  groin,  hip, 
and  round  to  the  loin  of  the  same  side,  fre¬ 
quent  painful  micturition,  and  the  finger  in 
the  rectum  detects  a  tender  firm  swelling 
just  beyond  the  prostate.  Should  suppura¬ 
tion  occur,  there  may  be  a  rigor,  the  swell¬ 
ing  is  increased,  and  fluctuation  may  be 
detected  in  it  when  suprapubic  pressure  is 
made.  Subacute  and  chronic  inflammation 
are  characterised  by  local  pain  and  tender¬ 
ness,  frequent  micturition,  frequent  painful 
erections,  the  presence  of  spermatozoa  in 
the  urine,  a  gleety  discharge,  and  excessive 
nocturnal  pollutions,  the  semen  being  dis¬ 
coloured  red  or  brown ;  in  some  cases 
similar  emissions  occur  during  defseca- 
tion. 

Treatment. — In  the  acute  form,  rest  in 
bed,  hot  hip-baths,  a  brisk  saline  purge,  slop 
diet,  and  opium  and  belladonna  supposi¬ 
tories.  As  soon  as  fluctuation  can  be  de¬ 
tected,  the  abscess  should  be  opened  through 
the  rectum.  The  treatment  of  chronic  in¬ 
flammation  is  unsatisfactory ;  sexual  excite¬ 
ment  and  constipation  must  be  avoided ; 
tonics,  such  as  quinine  and  iron,  may  be 
useful ;  but  a  cure  can  only  be  hoped  for 
after  a  period  of  many  weeks  or  months. 

2.  Cysts. — These  rare  tumours  may  cause 
difficulty  in  defsecation  and  frequency  of 
micturition.  They  displace  the  bladder  up¬ 
wards  and  for  ^ards,  fill  the  pelvis,  and  then 


rise  into  the  belly.  The  diagnosis  is  made' 
by  noticing  the  position  of  the  tumour  be¬ 
tween  the  rectum  and  bladder,  by  finding, 
when  a  catheter  is  introduced  into  the 
bladder,  that  that  viscus  is  empty  and 
stretched  over  the  front  of  the  swelling,  and 
by  detecting  fluctuation  in  the  mass.  The 
only  appropriate  treatment  is  to  tap  the  tu¬ 
mour,  with  a  trocar  and  canula,  through 
the  rectum.  Should  this,  when  repeated, 
fail  to  cure  the  case,  it  would  be  right  to 
inject  iodine  into  the  cyst,  as  in  the  case  of 
a  vaginal  hydrocele. 

8.  Tubercular  Disease  of  the  seminal 
vesicles  is  only  known  as  occurring  second¬ 
arily  to  tubercular  inflammation  of  the 
testicles,  prostate,  or  bladder.  The  patho¬ 
logical  changes  are  similar  to  those  in  the 
testicle.  There  are  no  special  symptoms 
distinguishing  this  affection,  and  it  can  only 
be  recognised  by  detecting  the  nodular  and 
slightly  tender  mass  of  the  enlarged  vesicle 
lying  between  the  rectum  and  bladder  be¬ 
hind  the  prostate.  Owing  to  the  frequency 
of  this  complication,  and  the  ease  with 
which  it  can  be  recognised  by  rectal  exami¬ 
nation,  it  should  be  sought  for  in  all  cases 
of  tubercular  disease  of  the  testicle.  The 
only  suitable  treatment  is  the  constitutional 
treatment  mentioned  under  Tubercular 
Disease  of  the  Testis.  See  Testis,  Diseases 
of  the.  Should  any  part  of  the  infiltrated 
vesicle  fluctuate,  it  might  be  opened  through 
the  rectum.  A.  Pearce  Gould. 

VIBRIO  is  a  small  organism,  one  of 
the  Schizomycetes,  the  form  of  which  is 
that  of  a  curved  bacillus.  The  curves  may 
be  one  to  two  in  number. 

Vibrios  are  found  in  stagnant  water,  in 
the  fluids  of  the  mouth,  and  recently  in  con¬ 
siderable  quantities  in  the  small  intestine 
in  cholera. 

Vibrio  cholerae,  also  called  the  ‘  comma 
bacillus’  (Koch),  is  an  organism  which  be¬ 
haves  in  its  mode  of  growth,  in  both  solid 
and  liquid  cultures,  just  as  a  putrefactive 
organism ;  it  liquefies  gelatine,  forming  a 
deep  well  in  the  substance,  and  when  grown 
in  liquids  it  forms  a  scum  which  afterwards 
sinks. 

In  form  it  exhibits  various  shapes  be¬ 
tween  the  simple  curved  rod  and  a  spiral  (?) 
figure,  produced  by  segmentation  without 
separation  of  the  individual  organisms. 
Experimental  inoculation  on  the  lower 
animals  has,  so  far,  been  productive  of  re¬ 
sults  of  only  doubtful  value,  so  that  it  cannot 
be  said  to  have  been  proved  to  possess 
specific  properties  ;  and  moreover,  Klein  has 
shown  that  in  fulminating  cases  often  only 
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a  few  ‘  commas  ’  are  to  be  found,  and  those 
only  in  the  mucous  flakes  of  the  bowel.  The 
two  views  held  at  the  present  time  are 
those  of  Koch  and  Klein  respectively ;  the 
former  believing  that  the  comma  organism 
is  the  cause  of  cholera,  the  latter  regarding 
it  simply  as  a  consequence  of  the  disease. 
In  the  absence  of  more  accurate  experimental 
evidence  than  we  at  present  possess,  no 
positive  decision  can  be  expressed  on  this 
point.  Victor  Horsley. 

VILLOUS  TUMOURS  are  so  called 
from  the  resemblance  which  they  present 
to  the  villi  of  the  chorion.  They  grow  in 
the  bladder,  breast,  cerebral  ventricles, 
intestine,  larynx,  rectum,  and  stomach. 
Formerly,  all  such  tumours  were  looked 
upon  as  malignant,  but  pathologists  of  the 
present  time  class  them  under  the  two 
and  groups  of  non-malignant  papillomata 
malignant  sarcomata  and  carcinomata. 

The  Non-malignant  or  Papillomatous 
forms  are  found  in  the  bladder,  rectum,  and 
larynx.  They  consist  of  branched  out¬ 
growths  from  the  mucous  membrane  of  these 
parts.  Each  outgrowth  is  composed  of 
connective  tissue  covered  with  a  layer  of 
tessellated  or  cylindrical  epithelium,  which 
readily  separates  when  the  tumour  is 
macerated.  In  the  centre  of  the  outgrowth 
are  an  arteriole  and  venule,  which  commu¬ 
nicate  by  a  peripheral  loop  of  capillaries. 
The  capillaries  are  often  dilated  into  small 
botryoidal  appendages.  The  main  papilla 
gives  off  secondary  and  these  again  tertiary  j 
papillae,  which  are  identical  in  structure 
with  the  parent  stem.  In  this  way  we 
find  long  fimbriated  processes  arising  from 
a  small  circumscribed  base,  such  as  have 
been  described  under  Bladder,  Tumours  ' 
of  the.  The  villous  tumours  of  the  stomach 
are  less  complex  than  those  just  described, 
inasmuch  as  they  consist  of  simple  papillae 
without  secondary  offshoots. 

The  villous  papillomata  undergo  various 
forms  of  degeneration :  thus,  they  may 
ulcerate  or  the  delicate  capillaries  may 
rupture,  and  the  blood  escaping  into  the 
villi  may  be  converted  into  pigment.  On 
the  other  hand,  the  vessels  may  become 
calcified,  or  the  villous  tumour  may  become 
encrusted  with  a  phosphatic  deposit ;  the 
latter  degeneration  is  especially  liable  to 
occur  in  the  bladder,  where  the  fringes  float 
in  the  urine.  The  investing  cells  in  some 
cases  undergo  colloid  degeneration. 

The  Malignant  Villous  Tumours  are 
either  sarcomata  or  carcinomata.  It  is 
now  recognised  that  a  non-malignant  or 
papillomatous  growth  may,  in  course  of  j 


time,  become  converted  into  a  malignant 
growth  of  similar  microscopic  appearance. 
The  chief  obvious  difference  between  these 
two  classes  of  tumours  is  that,  in  the  non- 
malignant  papillomatous  growth,  the  epi¬ 
thelium  is  situated  only  upon  the  surface 
of  the  papillae,  and  is  therefore  homologous, 
whilst,  in  the  malignant  varieties,  the  cells 
are  found  as  well  within  as  without  the 
connective-tissue  basis  of  the  papillae,  and 
they  are  therefore  heterologous. 

The  malignant  villous  tumours  are 
either  sarcomata  or  carcinomata  of  an 
epithelial  or  adenoid  type. 

The  Villous  Sarcomata  are  said  by 
Billroth  to  grow  from  serous  membranes, 
the  cellular  elements  consisting  of  enlarged 
cells  derived  from  endothelium,  the  stroma 
being  formed  of  connective  tissue.  They 
are  found  growing  from  the  membranes  of 
the  brain  and  from  their  nerve-sheath  pro¬ 
longations. 

The  Villous  Carcinomata  are  either  epi¬ 
thelial  or  adenoid  in  type.  They  grow  most 
frequently  from  the  stomach  and  urinary 
bladder,  though  they  are  occasionally  found 
in  other  parts. 

Epithelioma  of  the  bladder  occurs  as  a 
warty  or  villous  excrescence  of  the  mucous 
membrane,  having  the  usual  character  of  an 
epithelioma.  The  growth  commences  in 
the  mucous  membrane,  and  is  covered  with 
tessellated  epithelium.  It  is  recognised  by 
its  invasion  of  the  submucous  and  muscular 
coats. 

Villous  cancer  or  duct  cancer  is  a  rare 
form  of  carcinoma  occurring  in  the  breast. 
It  is  described  by  Cornil  and  Ptanvier  as  a 
tubular  epithelioma,  and  by  Bindfleisch  as 
a  cysto-sarcoma  (fibrous  or  mucous).  It  is 
a  malignant  growth  springing  from  the 
galactophorous  ducts.  The  new  growth 
obstructs  these  ducts,  thereby  converting 
them  into  cysts.  Processes  of  fibrous  tissue 
covered  with  columnar  epithelium  and 
containing  blood-vessels,  which  may  rupture, 
grow  into  these  cysts.  The  growth  has  the 
appearance  of  an  encephaloid  cancer.  A 
similar  villous  cancer  may  develop  from 
the  sweat  or  other  simple  tubular  glands, 
such  as  those  of  the  neck  of  the  uterus  and 
the  soft  palate. 

Columnar  epitheliomata  grow  from  the 
glands  of  the  large  intestine,  and  cylindrical 
epitheliomata  from  the  brain  and  orbit. 

Villous  growths  of  an  innocent  nature 
occur  on  the  synovial  fringes  of  bone  in 
osteo- arthritis  as  the  result  of  simple  hyper¬ 
trophy,  and  as  granulations  from  the 
choroid  plexus  and  Pacchionian  bodies. 

D’Arcy  Power. 
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VISION",  Disorders  of,  from  injuries 
of  the  head  and  spine.— The  vision  of  one 
eye  or  of  both  may  be  impaired  or  destroyed, 
temporarily  or  permanently,  by  injuries  to 
the  head,  even  when  the  eye  itself  is  abso¬ 
lutely  unharmed.  The  commonest  perhaps 
amongst  these  are  fractures  of  the  base  of 
the  skull,  where  the  line  of  fracture  runs 
through  some  part  of  the  anterior  fossa,  in 
the  neighbourhood  of  the  optic  foramen  or 
of  the  lesser  wing  of  the  sphenoid.  Cases 
of  this  kind  are  very  often  fatal,  and  it 
has  been  clearly  established  by  Holder  and 
others,  who  have  directed  their  attention  to 
the  state  of  the  optic  nerve  in  such  injuries, 
that  the  sheaths  of  the  optic  nerve,  subdural 
and  sub-arachnoidal,  one  or  both,  are  fre¬ 
quently  distended  with  blood.  This  ob¬ 
servation  throws  light  on  the  cases  where 
a  patient  discovers,  on  regaining  conscious¬ 
ness  after  severe  head-injury,  that  he  has 
completely  lost  the  sight  of  one  eye — on 
the  side,  that  is,  where  the  line  of  frac¬ 
ture  runs. 

The  blindness  is,  probably,  due  to  pres¬ 
sure  on  the  optic  nerve  by  blood  within 
its  sheath,  a  view  supported  by  the  fact 
that  no  changes  or  signs  of  injury  can  be 
found  in  the  eye  itself,  and  that  vision 
sometimes  undergoes  improvement,  or  even, 
it  may  be,  restoration,  as  the  blood  is  gradu¬ 
ally  absorbed.  The  result,  in  all  probability, 
depends  upon  the  amount  of  blood  which 
has  been  extravasated,  and  on  the  state  of 
the  neighbouring  circulation,  matters  on 
which,  clearly,  no  opinion  can  be  expressed 
in  individual  cases.  If  the  amount  of 
blood  extravasated  be  large,  it  is  not  only 
unlikely  that  it  will  be  altogether  absorbed, 
but  there  is  also  a  risk  that,  from  its  con¬ 
tinuous  pressure,  some  interference  may 
take  place  with  the  nutrition  of  the  optic 
nerve  itself,  and  the  ophthalmoscope  may 
in  course  of  time  reveal  signs  of  atrophic  or 
other  changes  in  the  optic  papilla.  Whether 
treatment  of  any  kind  can  be  of  any 
avail,  in  such  cases,  is  extremely  doubtful. 
The  prognosis  can  only  be  unfavourable 
when  absolute  blindness  dates  from  the 
moment  of  the  accident,  and  consolation 
must  be  sought  in  the  fact  that  one  eye 
only  has  been  affected,  a  circumstance  de¬ 
pendent  on  the  usual  obliquity  of  the  line 
of  fracture,  which  thus  involves  only  one 
optic  foramen.  See  Optic  Nerve,  Diseases 
and  Injuries  of  the. 

Cases,  moreover,  may  be  met  with  in 
which,  as  the  immediate  result  of  severe 
injury  to  the  head,  there  is  impairment  of 
vision  of  both  eyes.  Here  it  seems  probable 
that  the  line  of  fracture,  or  seat  of  injury 


to  nervous  structures,  lies  posterior  to  the 
optic  foramina,  and  involves  the  region 
of  the  optic  chiasma  or  tracts.  A  careful 
examination  of  the  fields  of  vision  is  es¬ 
sential,  in  such  cases,  to  determine  the  seat 
of  injury,  whether  it  be  in  the  optic  nerve,, 
which  contains  all  the  fibres  going  to 
the  retina  of  its  own  side,  or  in  the  optic 
tract  which  contains  the  fibres  running  to 
the  temporal  half  of  the  retina  on  its  own 
side  and  the  nasal  half  on  the  opposite.  The 
phenomenon  of  homonymous  hemianopia 
may  therefore  be  an  important  diagnostic 
and  prognostic  symptom ;  for  there  seems 
to  be  a  better  chance  of  restoration  of  sight 
when  the  extravasated  blood  lies  at  the 
base  of  the  brain,  than  when  it  is  confined 
within  the  optic  sheaths,  from  the  fact  that 
absorption  can  in  all  probability  be  more 
easily  and  speedily  accomplished  in  that 
situation.  See  Perimetry. 

The  prognosis  in  all  such  cases,  how¬ 
ever,  is  bad,  whether  the  loss  of  vision 
affects  one  or  both  eyes,  and  when  the 
history  of  the  injury  warrants  a  belief 
that  there  is  fracture  of  the  base  of  the 
skull  or  some  severe  injury  to  the  brain. 
To  aid  this  diagnosis  the  surgeon  must 
look  for  other  signs  and  symptoms,  bleeding 
from  and  deafness  of  one  ear,  subconjunc¬ 
tival  extravasation  of  blood  for  example, 
and  paralysis  of  special  nerves.  Yet,  every 
such  sign  or  symptom  may  be  want¬ 
ing,  even  in  cases  of  severest  injury ;  and 
the  absence  likewise  of  any  evidence  of 
damage  to  the  eyeball  itself,  after  careful 
ophthalmoscopic  examination,  may  be  the 
only  clue,  and  that  merely  negative,  that  the 
loss  of  sight  is  probably  due  to  the  causes 
above-named. 

As  far,  therefore,  as  pathological  know¬ 
ledge  at  present  enables  us  to  affirm, 
immediate  one-sided  blindness,  after  severe 
head-injury,  is  probably  due  to  haemor¬ 
rhage  within  the  sheath  of  the  optic  nerve, 
associated,  in  a  large  percentage  of  cases, 
with,  or  caused  by,  fracture  passing  near 
or  through  the  optic  foramen ;  whereas 
double  blindness,  complete  or  partial,  is  in 
the  same  circumstances  probably  due  to 
basal  haemorrhage,  with  or  without  frac¬ 
ture  in  the  middle  fossa  of  the  skull,  which 
presses  upon  the  optic  chiasma  or  tracts. 
And  yet  haemorrhage  within  the  sheaths 
of  one  optic  nerve  is  by  no  means  in¬ 
variably  associated  with  fracture  of  the 
base,  for  cases  are  on  record  in  which 
haemorrhage  in  this  situation  has  been  found 
after  injuries  to  the  head,  where  there  has 
been  no  fracture  through  or  near  the  optic 
foramen,  but  where  the  extravasation  has 
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been  simply  the  direct  extension  of  haemor¬ 
rhage  at  the  base  of  the  brain.  This  may 
occasionally  happen,  even  when  there  has 
been  a  history  neither  of  severe  blow  on  the 
head  itself  nor  of  concussion  of  the  brain, 
and  the  patient  has  perhaps  only  fallen 
heavily  on  his  feet.  The  prognosis  in  such 
cases  is  probably  more  hopeful  than  when 
there  has  been  fracture  of  the  base,  although 
an  increase  of  the  haemorrhage  is  to  be 
feared  from  vessels  which  were  so  easily 
ruptured,  and  are,  therefore,  probably, 
diseased. 

In  all  severe  injuries  to  the  head,  there 
may  be  more  immediate  damage  to  nervous 
structures  themselves — rupture,  for  examplef 
of  the  optic  nerve,  laceration  or  rupture  o 
the  commissure,  of  one  or  both  of  the  tracts 
Lesions  such  as  these  are  hardly  likely  to 
occur  alone.  There  is  yet  another  class  of 
cases  where,  after  severe  concussion-injuries 
of  the  brain,  the  vision  of  one  or  both  eyes 
begins  to  be  impaired  some  time  after  the 
accident,  and  wrhere  the  immediate  effects 
upon  the  sight  were  nil.  In  these  cases, 
ophthalmoscopic  examination  frequently 
reveals  the  presence  of  changes  in  the  optic 
disc,  such  as  are  seen  in  the  various  stages 
of  optic  neuritis  from  non-traumatic  causes. 
Seeing  that  optic  neuritis  may  advance 
considerably  without  any  impairment  of 
the  normal  acuity  of  vision,  it  seems  highly 
probable  that,  in  many  cases  where  optic 
atrophy  is  discovered  at  a  considerable 
length  of  time  after  head-injury,  examina¬ 
tion  of  the  fundus  might  have  revealed 
the  early  stages  of  neuritis,  had  atten¬ 
tion  only  been  called  thereto  by  impair¬ 
ment  of  sight.  Ophthalmoscopic  examina¬ 
tions  after  injuries  to  the  head  have  been,  as 
yet,  far  too  few  to  warrant  any  decisive 
opinion  on  this  point,  but  in  the  not  un¬ 
common  cases  of  optic  atrophy,  discovered 
at  some  distance  of  time  from  the  accident, 
the  changes  in  the  fundus  are  probably  the 
result  of  a  neuritis  which  has  run  through 
its  various  stages  without  causing  notice¬ 
able  loss  of  vision,  and  which  has  gradually 
gone  on  to  atrophy  and  blindness. 

A  routine  use  of  the  ophthalmoscope  by 
surgeons  is  therefore  most  desirable,  as 
thereby  alone  can  a  settlement  be  made  of 
these  various  interesting  points  in  connec¬ 
tion  with  blindness  arising  after  head-in¬ 
juries,  for  it  is  useless  to  wait  for  the 
symptom  of  blindness  before  examination 
is  begun.  The  changes  must  be  observed 
at  their  very  beginning,  the  time  of  their 
origin  noted,  and  their  progress  recorded 
from  day  to  day,  for  otherwise  the  oppor¬ 
tunity  of  treatment  will  be  lost,  at  the 


time  when  alone  it  can  be  of  any  service. 
In  such  cases,  it  is  probable  that  the  optic 
neuritis  originally  starts  in  connection 
with  some  basal  meningitis,  the  result  of 
injury,  contusion  it  may  be,  of  the  sub¬ 
stance  of  the  brain.  This  seems  to  have 
been  the  sequence  of  events  in  a  case 
brought  before  the  Ophthalmological  Society 
by  Dr.  Coupland,  where  total  blindness 
supervened  in  about  three  weeks  after  a 
severe  fall  upon  the  head.  The  necropsy 
showed  that  there  had  been  extensive  con¬ 
tusion,  both  superficial  and  deep,  of  the 
brain  without  fracture  of  the  skull ;  and  a 
basal  meningitis  which  { in  extent  and  dis¬ 
position  singularly  imitated  the  favoured 
region  of  tubercular  inflammation.’  Cases 
like  this  throw  light  on  the  development  of 
optic  neuritis  after  severe  head-injuries, 
even  when  there  is  no  fracture  ;  and  in  all 
probability  the  condition  is  much  more 
common  than  is  ordinarily  supposed,  from 
the  simple  fact  that  vision  may  be  at  first 
unaffected  and  therefore  no  ophthalmo¬ 
scopic  examination  is  made.  At  any  rate, 
meningitis  at  the  base  has  been  found  both 
with  and  without  fracture,  extending  by 
direct  continuity  along  the  sheaths  of  the 
optic  nerves,  even  within  twenty-four  hours 
of  accident.  Death  is  due  in  all  proba¬ 
bility  far  more  to  the  severity  of  the  in¬ 
jury  to  the  brain  than  to  fracture  of  the 
skull,  but,  if  the  patient  survive,  it  must 
depend  largely  upon  the  amount  and  ex¬ 
tent  of  the  meningeal  inflammation  whe¬ 
ther  vision  is  restored  or  whether  atrophy 
will  result. 

Opinions  differ  amongst  surgeons  as  to 
the  influence  which  the  administration  of 
mercury  may  have  in  helping  the  absorp¬ 
tion  of  inflammatory  products  upon  the 
membranes  of  the  brain  ;  but,  looking  to 
the  ill-results  which  are  pretty  sure  to  follow 
from  the  organisation  and  pressure  of  lymph 
on  the  optic  nerves,  chiasma,  or  tracts,  it 
is  hardly  right,  by  withholding  mercury,  to 
deprive  the  patient  of  what  may  be  his  only 
chance  of  complete  recovery  from  the  bane¬ 
ful  effects  of  inflammatory  exudation,  the 
result  of  injury  at  the  base  of  the  brain.  In 
all  these  cases  it  is  desirable,  if  possible,  to 
gain  some  definite  information  as  to  the 
exact  site  of  the  original  blow  upon  the  skull, 
for  not  only  does  this  to  a  large  extent  deter¬ 
mine  the  position  of  the  basic  fracture,  but 
we  may  also  learn  therefrom  at  what  point 
there  is  likely  to  be  htemorrhage  or  con¬ 
tusion  of  brain-substance  from  contrecoujp. 
Impairment  of  the  sense  of  smell  from 
damage  to  the  olfactory  bulbs  is  frequently 
caused  by  severe  blows  or  falls  on  the  back 
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of  the  head,  and  the  like  phenomenon  of 
injury  to,  or  in  the  neighbourhood  of, 
some  part  of  the  optic  nerve  apparatus, 
may  be  caused  by  injuries  apparently  in¬ 
flicted  at  remote  parts  of  the  skull.  It  is 
not  inconceivable,  moreover,  that  haemor¬ 
rhage  may  occur  from  injury  in  the  sub¬ 
stance  of  the  brain  at  such  a  site  as  to 
cause  amblyopia  by  involving  the  visual 
centres.  A  careful  examination  of  the  field 
of  vision  in  both  eyes  can  alone  lead  to  a 
diagnosis,  together  with  accurate  knowledge 
of  the  results  of  experimental  and  patholo¬ 
gical  observation  as  to  the  central  origin  of 
the  nerve  fibres  which  go  to  different  parts 
of  the  retinae. 

Again,  vision  may  be  impaired  by  the 
more  direct  pressure  of  blood  u23on  the  eye¬ 
ball  itself  by  large  extravasations  within 
the  orbit,  which  may  even  cause  exophthal¬ 
mos.  Here  is  a  definite  physical  sign  of 
blood-extravasation  after  injury,  which  of 
course  varies  with  the  amount  of  blood 
poured  out,  and  usually  occurs  immedi¬ 
ately  after  or  within  a  few  hours  of  the 
accident.  Pain  in  the  orbit  and  impaired 
movement  of  the  eye  are  likewise  present 
in  such  cases  ;  but  it  is  by  no  means  clear 
how  vision  may  be  disturbed,  whether  by 
immediate  pressure  on  the  eye  or  by  pres¬ 
sure  on  the  optic  nerve.  Ophthalmoscopic 
examination  has  revealed  both  diminution 
in  the  size  of  the  arteries  and  distension  of 
the  veins,  as  if  from  pressure ;  and  the 
ultimate  result  no  doubt  depends  upon  the 
length  of  time  such  pressure  lasts.  In  all 
probability  there  is  some  more  serious  in¬ 
jury  than  simple  blood-extravasation,  which 
will  lead  to  a  fatal  issue  at  an  early  date  ; 
but,  if  this  be  escaped,  the  surgeon  will  do 
well  by  careful  pressure  to  restore  the  eye 
to  its  natural  position,  and  so  help,  more¬ 
over,  in  the  absorption  of  the  blood. 

Recovery  is  usually  complete,  for,  unless 
it  be  a  gunshot  accident,  the  eye  itself  is 
rarely  injured,  so  securely  is  it  protected 
from  concussion  by  its  various  cushion-like 
surroundings.  A  risk  there  is,  however,  in 
such  cases  that  the  haemorrhage  may  be 
from  some  vessel  of  more  than  capillary 
size,  and  that  aneurism  may  ultimately 
result.  Upon  the  position  of  the  aneurism 
the  character  of  the  impairment  of  sight 
will  depend,  whether  the  pressure  thereof 
be  upon  the  optic  nerve,  upon  the  globe 
itself,  or  on  the  nerves  which  supply  its 
various  muscles.  See  Orbital  Aneurism. 

Severe  injuries  of  the  head  may  also 
cause  impairment  of  sight,  or  rather  inter¬ 
ference  with  perfect  binocular  vision,  by 
simultaneous  damage  to  one  or  more  of  the 


nerves  which  supply  the  muscles  of  the 
eye.  Here,  again,  the  symptom  diplopia 
may  be  developed  either  early  or  late — 
early,  when  in  all  probability  the  nerve 
has  been  completely  torn  through  at  the 
moment  of  the  accident,  or  is  pressed  upon 
by  rapidly  extravasated  blood  ;  late,  when 
the  pressure  of  meningeal  thickening  or 
inflammation  interferes  with  the  proper 
function  of  the  nerve  or  nerves  so  affected. 
The  diagnosis  of  the  various  forms  of  dip¬ 
lopia  are  not  dealt  with  in  this  article.  The 
muscular  paralysis  may  ultimately  pass 
away,  but  let  it  be  remembered  that  even 
in  traumatic  paralyses  of  individual  ocular 
muscles,  the  course  of  recovery  may  per¬ 
chance  be  retarded  by  a  syphilitic  element, 
the  treatment  of  which  will  best  remove 
the  special  symptoms  apparently  due  to 
injury  alone.  See  Ocular  Muscles,  Affec¬ 
tions  of  the  ;  Strabismus. 

The  effect  which  severe  blows  in  the 
neighbourhood  of  the  orbit  have  upon  vision, 
has  long  been  a  matter  of  observation 
amongst  surgeons,  and,  in  pre- ophthalmo¬ 
scopic  days,  it  was  generally  believed  that 
vision  was  impaired  through  the  influence  of 
the  fifth  nerve,  which,  being  damaged  in  one 
of  its  branches,  wrought  some  change  by 
reflex  or  other  agency  upon  the  nutrition  of 
the  eyeball  itself.  It  is  very  questionable, 
however,  whether  such  is  the  real  sequence 
of  events,  and  whether  there  is  any  true 
relationship  of  cause  and  effect  between  in¬ 
jury  in  this  region  and  ultimate  deteriora¬ 
tion  of  sight ;  although  it  seems  not  alto¬ 
gether  unreasonable  to  conclude  that  a 
severe  lesion,  causing  neuritis,  for  example, 
of  the  supra-  or  infra-orbital  branches  of 
the  fifth  nerve,  might  indirectly  produce 
some  effect  upon  an  organ  lymg  so  near, 
and  supplied  by  other  branches  of  the  same 
cranial  nerve.  The  ophthalmoscope,  how¬ 
ever,  has  shown  that,  if  we  exclude  the 
cases  where  a  severe  blow  near  the  orbit 
has  caused  damage  to  the  eye  itself,  rup¬ 
ture  of  iris  or  lens-capsule,  detachment  of 
retina,  rupture  of  choroid,  or  haemorrhage 
into  the  vitreous,  there  remains  hardly 
any  case  to  support  this  doctrine ;  and 
lesions  which  may  cause  severe  injury  to 
one  branch  of  the  fifth,  the  infra-orbital,  in 
fractures  of  the  upper  jaw,  are  not  com¬ 
monly  followed  by  any  impairment  of  sight. 
This  result  has  apparently  arisen  only  in 
cases  where  the  injury  has  had  the  indefinite 
description  of  a  severe  blow  in  the  neigh¬ 
bourhood  of  the  orbit,  and  no  ophthalmo¬ 
scopic  examination  has  been  made.  It  is 
true  that  many  cases  are  to  be  found,  in 
medical  literature,  which  seem  to  establish 
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the  fact  that  injury  to  a  branch  of  the  fifth 
may  lead  ultimately  to  amaurosis ;  but  this 
also  is  not  less  remarkable,  that  cases  of 
the  kind  are  becoming  rarer  day  by  day,  as 
the  ophthalmoscope  throws  light  on  hitherto 
unseen  parts  of  the  eye  itself,  and  as  patho¬ 
logical  investigation  shows  by  what  central 
lesions  sight  may  be  affected  or  destroyed. 

Passing  to  other  and  more  special  forms 
of  accident,  we  find  that  impairment  of 
sight  is  a  not  uncommon  complaint  of 
patients  after  railway  collisions. 

The  symptom  varies  much  in  import¬ 
ance  in  different  cases,  but  it  is  usually  a 
passing  condition,  wholly  independent  of 
structural  change.  It  cannot  indeed  be 
said  that  railway  accidents  give  rise  to  any 
special  or  characteristic  form  of  loss  of 
vision,  for  the  impairment,  whether  tem¬ 
porary  or  lasting,  differs  not  in  the  least 
from  that  which  may  be  induced  by  injuries 
in  other  accidents,  of  every  form  and  variety. 
The  circumstances  of  a  railway  accident 
are  merely  such  as  to  provide  the  requisite 
causes  of  certain  disorders  of  vision.  The 
commonest  is  simple  asthenopia,  which 
may  or  may  not  be  associated  with  some 
error  of  refraction.  The  patient  complains 
that  reading  or  fine  work  is  difficult  or 
impossible,  because  the  lines  run  together 
and  rapidly  become  blurred,  and  added 
thereto,  if  the  effort  be  continued,  is  pain 
about  the  orbits  and  brows.  Fatigue  is,  in 
fact,  very  early  induced  by  the  muscular 
effort  of  accommodation ;  fatigue  of  the 
same  kind  as  renders  any  sustained  effort, 
whether  of  mind  or  body,  impossible  dur¬ 
ing  the  state  of  general  weakness  and  pros¬ 
tration  which  are  the  very  common  result 
of  the  physical  and  mental  shock  sustained 
in  a  railway  collision.  And,  as  might  be 
expected,  early  fatigue  of  accommodation 
is  more  likely  to  arise  in  those  who  have 
some  error  of  refraction,  and  in  whom, 
therefore,  an  extra  muscular  effort  is  need¬ 
ful  to  bring  objects  to  a  focus  on  the 
retina. 

It  is  not  after  railway  accidents  only 
that  such  defects  may  be  discovered.  The 
same  thing  happens  not  infrequently  in 
the  course  of  an  exhausting  illness,  in 
the  period  of  weakness  following  it,  or  in 
that  which  is  induced  by  prolonged  suckling. 
In  a  previous  state  of  health,  the  mus¬ 
cular  strength  may  have  been  adequate 
for  the  purposes  of  accommodation,  and 
the  defect  has  been  unknown.  Illness 
prostrates  and  the  defect  is  revealed,  for  all 
muscular  power  is  weakened,  whether  of 
the  limbs,  of  the  heart  itself,  or  of  the  eye. 
That  the  discovery  should  cause  consider¬ 


able  alarm,  after  an  accident,  is  not  to  be 
wondered  at,  nor  is  it  surprising  that  per¬ 
sons,  so  suffering,  should  with  difficulty  be 
led  to  believe  that  some  more  serious  in¬ 
jury  has  not  been  inflicted,  and  that  the 
failure  of  sight  is  not  the  beginning  of  an 
impairment  which  will  end  in  blindness 
because  of  some  grave  damage  to  nervous 
centres.  Careful  testing  with  lenses  will 
usually  establish  the  diagnosis  and  indicate 
the  treatment ;  but  as  long  as  the  condition 
of  nerve-prostration  lasts,  it  is  idle  to  hope 
for  complete  relief  for  the  asthenopia  by 
the  use  of  glasses.  Returning  strength 
alone  can  restore  the  ciliary  muscle  to  its 
natural  vigour,  but  it  is  only  in  cases  of 
emmetropia,  or  in  the  slighter  grades  of 
ametropia,  that  the  patient  will  probably 
be  able  in  the  future  to  dispense  with 
glasses. 

When  the  refractive  error  is  consider¬ 
able,  glasses  will  in  all  probability  be  found 
a  permanent  necessity  ;  but,  if  the  asthen¬ 
opia  is  simply  due  to  general  weakness 
alone,  the  trouble  will  completely  pass 
away.  The  same  remarks  apply  to  those 
in  whom  presbyopia  is  just  commencing  ; 
and  when  this  condition  is  well  advanced, 
any  severe  shock  or  illness  will  in  all  pro¬ 
bability  entail  a  further  presbyopic  change, 
which  will  call  for  stronger  lenses.  Given, 
then,  after  railway  collision  a  case  wdiere 
there  is  no  question  as  to  the  genuineness 
of  the  symptoms,  asthenopia  becomes  a 
symptom  of  some  value  in  forming  an 
estimate  of  the  general  muscular  and 
nervous  prostration.  It  is  in  these  cases 
that  muscae  volitantes  are  so  often  trouble¬ 
some  ;  but  they  are  of  no  pathological 
significance,  being  due  to  the  presence  of 
small  floating  bodies  in  the  vitreous.  In 
the  severer  forms  of  neurasthenia  after 
railway  collision,  we  sometimes  meet  with 
a  considerable  degree  of  photophobia ;  but 
it  is  impossible  to  say  on  what  the  con¬ 
dition  depends.  It  is  associated  with  ex¬ 
treme  general  prostration,  and  does  not 
seem  to  have  any  definite  pathological 
basis.  The  state  of  nervous  exhaustion 
from  shock  is  often  accompanied,  perhaps 
is  caused,  by  extreme  feebleness  of  circula¬ 
tion,  and  it  is  possible  that  asthenopia  may 
in  some  cases  be  due  to  a  general  retinal 
anaesthesia  so  to  say,  whereby  there  is  con¬ 
centric  limitation  of  the  field  of  vision.  To 
cases  apparently  of  this  nature  the  term 
‘  reflex  amblyopia  ’  has  been  recently  given 
by  Mr.  Priestley  Smith  ( Ophthalmic 
Review ,  May,  1884).  The  condition  seems 
to  be  independent  of  any  discoverable 
pathological  change,  and  the  tendency  is 
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towards  complete  recovery,  when  the 
general  health  has  been  restored. 

Symptoms  such  as  these  are  naturally 
extreme  in  persons  of  an  hysterical  or 
emotional  temperament,  and  when  it  is 
remembered  that  an  emotional  state  is 
frequently  induced  in  both  sexes  by  the 
shock  and  fright  of  a  railway  collision,  and 
that  hysteria — using  the  term  in  the  very 
broadest  sense — is  so  commonly  developed 
thereby,  it  is  not  strange  that  they  should 
be  common  results  of  such  accidents,  and 
it  is  needful  to  exercise  the  greatest  cau¬ 
tion  in  forming  a  diagnosis.  Complaints 
of  bad  sight  are,  moreover,  very  open  to 
exaggeration,  and  the  difficulty  of  diagnosis 
may  often  be  great  when  we  have  to  rely 
upon  the  statements  of  the  patient  alone. 
Let  care  be  taken  that  normal  physiolo¬ 
gical  varieties,  such  as  may  be  seen  in  the 
colour  of  the  fundus  oculi,  in  the  distribu¬ 
tion  of  the  vessels,  or  in  the  appearance 
of  the  disc  and  its  margin,  be  not  mistaken 
for  pathological  changes.  Certain  it  is  that 
pathological  changes  as  the  result  of  rail¬ 
way  accidents,  spinal  or  otherwise,  are  ex¬ 
tremely  rare ;  and  this  is  the  common 
experience  of  ophthalmic  surgeons  and  in 
ophthalmic  hospitals,  although  the  vast 
number  of  persons  who  have  been  hurt 
in  railway  accidents  might  have  afforded 
many  examples  of  eye-disease.  It  is  in 
cases  of  railway  injury,  moreover,  when 
the  prospect  of  compensation  opens  out  so 
great  a  temptation  to  exaggeration,  impos¬ 
ture,  or  untruth,  that  the  surgeon  may  be 
called  upon  to  decide  the  important  ques¬ 
tion,  whether  and  how  far  some  existent 
pathological  condition  is  due  to  any  injury 
received,  or  whether  it  has  preceded  the 
accident,  and  is  really  altogether  inde¬ 
pendent  of  it.  A  patient  may  assever, 
with  every  semblance  of  truth,  that  his  sight 
has  been  impaired  or  destroyed  by  the  acci¬ 
dent,  and  ophthalmoscopic  examination 
may  reveal  pathological  changes  amply 
sufficient  to  account  for  the  defect,  or  it 
i  may  fail  to  find  any  lesion  at  all.  In  the 
latter  case  it  will  be  essentially  necessary 
to  make  repeated  examinations,  at  short 
intervals,  to  discover  whether  any  changes 
in  the  fundus  oculi  of  an  atrophic  character 
do  gradually  become  developed,  before 
speaking  with  certainty  as  to  the  truthful¬ 
ness  of  the  patient ;  while,  if  other  circum¬ 
stances  of  the  case  throw  doubt  upon  his 
bona  fides ,  and  special  examination  with 
prisms  and  coloured  glasses,  &c.,  referred  to 
in  another  article,  detects  unquestionable 
flaws  in  his  statements,  the  absence  of 
pathological  changes  will  of  course  tend  to 


support  the  conclusion  that  the  loss  of 
vision  is  either  imaginary  or  assumed.  See 
Vision,  Feigned  Disorders  of. 

More  difficult,  however,  of  decision  and 
certain  etiological  diagnosis,  are  the  cases 
where  pathological  changes  undoubtedly 
exist  and  the  patient  at  the  same  time 
assures  you  that  his  failure  of  sight,  or 
even  his  blindness,  dates  from  the  time 
when  he  was  subjected  to  injury.  Are 
the  discovered  changes  due  thereto  either 
wholly  or  in  part,  or  have  they  been  pre¬ 
existent  and  been  aggravated  by  the  alleged 
injury  sustained  ?  In  the  decision  of  these 
points,  on  which  important  medico-legal 
questions  may  depend,  certain  possibilities 
must  be  borne  in  mind.  The  patient  may, 
for  example,  have  been  totally  ignorant  of 
his  blindness  or  failure  of  sight  in  one  eye, 
even  though  of  long  standing.  This  is  a 
matter  of  common  observation,  and  it  is 
well  recognised  that  a  cataract  of  one  lens 
may  have  advanced  to  almost  complete 
oxiacity  before  the  patient  accidentally  be¬ 
comes  conscious  of  the  fact ;  and  the  same 
ignorance  may  at  times  be  displayed  in  the 
case  of  other  and  more  deep-seated  lesions. 
That  such  discoveries  should  coincide  with, 
or  shortly  follow,  the  receipt  of  railway 
or  other  injury,  is  not  to  be  wondered  at, 
when  it  is  remembered  that  asthenopia 
due  to  failure  in  accommodative  power  is 
so  common  after  such  accidents,  and  that 
a  patient  then  for  the  first  time  has  his 
attention  specially  directed  to  his  eyesight. 

The  surgeon  may  also  meet  with  cases 
where  a  patient  has  been  perfectly  aware 
of  his  defect,  and  yet  persistently  declares 
that  his  old  complaint  is  really  new,  and 
therefore  presumably  due  to  the  injury 
sustained.  Granted  that  he  has  had  an 
adequate  experience  of  eye-diseases,  the 
judgment  of  the  surgeon  is  far  more  valu¬ 
able  than  the  asseverations  of  the  patient, 
in  the  presence  of  familiar  pathological 
changes,  for  it  may  be  to  the  great 
pecuniary  advantage  of  the  patient  in¬ 
tentionally  to  deceive.  But,  given  an  in¬ 
stance  of  perfect  truthfulness  on  the  part 
of  the  patient,  no  more  difficult  questions 
can  well  present  themselves  to  the  surgeon 
than  the  real  causation  of  the  various 
pathological  conditions  which  may  be  met 
with  after  railway  accidents.  Happily,  such 
questions  but  seldom  arise,  and  they  are 
likely  to  be  less  common  as  familiarity  with 
the  ophthalmoscope  increases  in  the  hands 
of  the  practitioner,  and  as  he  becomes 
better  acquainted  with  the  real  nature  of 
the  injuries  to  which  railway  accidents 
commonly  give  rise. 
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The  writer  can  call  to  mind  a  case  of 
well-marked  choroido-retinitis,  and  opaci¬ 
ties  in  the  vitreous  of  one  eye  of  a  patient 
who  had  received  a  cut  over  the  left 
eyebrow,  and  slight  momentary  concus¬ 
sion,  and  who  first  noticed,  or  complained 
of,  failure  of  sight  in  the  left  eye  some 
three  weeks  after  he  had  been  in  a  rail¬ 
way  collision.  He  had  some  years  before 
lost  the  sight  of  the  other  eye  from  injury, 
and  presumably  therefore  he  would  be 
able  to  say,  with  tolerable  certainty,  how 
much  his  vision  had  changed  after  the 
accident.  The  fact  that  he  had  observed 
no  failure  of  sight  for  about  three  weeks 
seemed  fair  evidence  that  no  direct  blow  of 
any  severity  had  been  received  upon  the 
eye  itself.  The  parts  about  the  macula 
and  disc  were  perfectly  healthy,  but  to¬ 
wards  the  equator  were  patches  of  widely- 
scattered  choroidal  atrophy  due  to  dis¬ 
seminated  choroido-retinitis,  which  none 
of  the  surgeons  who  examined  him  would 
have  ever  connected  with  injury  in  the 
absence  of  the  patient’s  own  statements, 
the  changes  being  in  no  wise  different  from 
those  met  with  from  other  constitutional 
causes.  In  the  absence  of  a  history  of 
such  causes,  could  a  blow  upon  the  head,  or 
in  the  neighbourhood  of  the  orbit,  have 
transmitted  such  a  physical  shock  to  the 
globe  as  to  rupture  minute  vessels  in  the 
choroid  and  retina,  and  cause  scattered 
specks  of  haemorrhage  which  became  foci 
of  irritation,  and  so  set  up  choroido- 
retinitis?  It  seemed  hardly  likely  that 
such  changes,  thus  induced,  would  affect 
all  parts  of  the  equator,  for  violence  would 
most  probably  produce  damage  at  one  par¬ 
ticular  spot.  The  appearances  and  the 
history  alike  negatived  the  supposition  that 
recent  injury  was  the  cause  of  the  patho¬ 
logical  changes,  and  the  general  conclusion 
arrived  at  was  that  the  choroido-retinitis 
preceded  the  accident,  and  was  perhaps 
aggravated — who  could  really  say  ? — by  the 
blow  sustained.  The  asseverations  of  the 
patient  and  the  opinions  of  the  surgeons 
were  thus  diametrically  opposite,  and  in 
the  end  large  compensation  had  to  be  paid. 
Years  after  this  claim  was  settled  and 
pecuniary  compensation  had  been ’enjoyed 
for  the  alleged  injury,  it  was  learned  that 
the  failure  of  sight  had  really  existed 
before  the  accident,  and  had  always  been 
attributed  to  the  injury  to  the  other 
eye.  These  facts,  however,  were  carefully 
concealed  after  the  railway  collision,  and 
the  problem  to  be  decided  by  the  surgeons 
was  as  difficult  as  could  well  be  con¬ 
ceived. 


Like  difficulties,  of  which  other  ex¬ 
amples  might  be  named,  have  arisen,  and 
will  again  arise  in  other  cases,  and  this 
example  has  been  detailed  at  length  to 
point  the  lesson  that  the  surgeon  should, 
in  such  instances,  place  less  reliance  on 
the  patient’s  statements  than  on  the  re¬ 
sults  of  his  own  examination.  Let  him 
learn  an  accurate  account  of  the  accident, 
and  of  the  precise  mode  whereby  injury 
was  sustained,  and  let  him  apply  his  know¬ 
ledge  of  ordinary  disease  to  an  elucidation 
of  the  disease  which  he  finds  before  him. 
Neither  here  nor  in  any  more  elaborate 
treatise  can  any  special  rules  be  laid  down 
for  guidance  or  diagnosis  in  these  cases  of 
railway  injury  ;  the  tact,  judgment,  and  ex¬ 
perience  of  the  surgeon  must  avail  him  for 
the  task  of  decision.  Again,  it  must  not  be 
forgotten  that  the  severe  shock  and  fright 
of  a  railway  accident  very  often  give  rise, 
in  both  sexes,  to  profound  functional  disturb¬ 
ance  of  the  nervous  system,  and  that,  in 
the  state  of  general  neurasthenia  so  in¬ 
duced,  there  are  likely  to  arise  numerous 
varieties  of  functional  or  so-called  hysterical 
disorders  in  which  vision  may  be  affected. 

Complete  blindness  of  one  or  both  eyes, 
diminution  of  the  normal  acuteness  of 
vision,  limitation  of  the  field  of  vision, 
with  loss  or  diminution  of  the  colour-sense, 
may  perchance  be  met  with,  and  their  true 
significance  can  only  be  determined  by  the 
fact  that  they  exist  in  conjunction  with 
other  obvious  nervous  disorders.  Hemian- 
sesthesia,  for  example,  has  been  observed 
in  both  sexes  after  the  shock  of  a  railway 
collision  ;  and  ansesthesia  may  likewise  in¬ 
volve  smaller  and  circumscribed  areas  of 
the  cutaneous  surface.  It  is  very  essential 
to  look  for,  and  if  possible  discover,  such 
evidences  as  these  of  functional  nervous 
derangement,  for  their  presence  may  form 
a  most  valuable  aid  to  diagnosis  when 
other  features  of  the  case  may  have  been 
wholly  obscure,  and  a  diagnosis  thereof 
difficult  or  impossible.  Amongst  them  are 
various  defects  of  sight  of  a  purely  func 
tional  nature,  in  which  the  ophthalmoscope 
reveals  no  evidence  of  structural  disease. 
Such  cases  are  by  no  means  rare,  in  males 
as  well  as  females,  after  railway  collision 
or  other  severe  accidents,  and  the  surgeon 
will  do  well  to  bear  the  possibility  of  their 
occurrence  in  his  mind  when  making  his 
investigation. 

Of  greater  importance,  however,  than 
these  cases  of  simple  functional  disturbance, 
are  those  where  some  obvious  pathological 
change  is  present  in  the  fundus  oculi,  as  a 
consequence  or  accompaniment  of  damage 
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to  nervous  structures  remote  from  the  eye 
itself.  The  association  of  morbid  changes 
in  the  optic  nerve  with  cerebral  disease  is  a 
matter  of  daily  observation ;  but  of  not  less 
interest  is  the  possibility  of  similar  changes 
being  induced  by  injury  or  lesion  of  the 
spinal  cord.  Many  years  have  gone  by  since 
Dr.  Clifford  Allbutt  first  asked  the  question 
whether  disturbances  of  the  optic  nerve 
and  retina  commonly  follow  spinal  mischief, 
and  it  camiot  be  said  that  precise  informa¬ 
tion  on  the  subject  is  as  yet  anything  but 
fragmentary.  Isolated  cases  have  from 
time  to  time  been  published,  which  show 
that  morbid  changes  in  the  fundus  oculi  are 
sometimes  met  with  in  association  with 
injury  of  the  spinal  cord,  but  there  is  little 
real  evidence  to  establish  the  relationship 
between  them  of  cause  and  effect.  Optic 
atrophy,  it  is  well  known,  is  often  found  in 
cases  of  tabes  dorsalis — locomotor  ataxy — 
and  other  disseminated  scleroses  of  the 
nervous  system,  and  may,  in  fact,  be  one 
of  the  first  signs  of  disease  ;  but  it  can 
hardly  be  said  that  the  atrophy  is  the 
result  of  the  sclerosis  in  the  spinal  cord, 
and  there  are  numbers  of  cases  where 
advanced  degeneration  in  the  spinal  cord 
has  had  no  concomitant  changes  in  the 
optic  nerve.  Nor  is  there  any  clearer  con¬ 
nection  between  the  two  in  cases  of  spinal 
injury.  One  thing  only  seems  tolerably 
certain — that  the  higher  the  seat  of  in¬ 
jury  to  the  cord  the  greater  likelihood  is 
there  that  changes  may  supervene  in  the 
eye,  and  the  sooner  are  such  changes  prone 
to  arise. 

As  to  the  nature  of  these  changes  ob¬ 
servers  seem  pretty  well  agreed  that  optic 
atrophy,  such  as  is  met  with  in  the  system- 
diseases  of  the  cord,  is  not  seen  after  spinal 
injury,  but  that  there  may  be  a  condition 
of  hyperaemia  of  the  disc  and  adjoining 
parts.  In  Dr.  Allbutt’s  words,  ‘  the  retinal 
arteries  do  not  dilate,  but  become  in¬ 
distinguishable,  while  the  veins  begin  to 
swell  and  become  somewhat  dark  and 
tortuous.  The  disc  then  becomes  uni¬ 
formly  reddened  and  its  borders  are  lost, 
the  redness  or  pinkness  commencing  with 
increased  fine  vascularity  at  the  inner 
border,  which  then  so  invades  the  white 
centre  and  the  rest  that  the  disc  is  obscured 
or  its  situation  known  only  by  the  conver¬ 
gence  of  the  vessels.’  Such  changes  are  of 
slow  development,  and  their  tendency  is  to 
end  in  resolution  rather  than  in  atrophy. 
They  seem  rather  to  point  to  circulatory 
disturbances  than  to  primary  change  in 
nerve-tissues  ;  but  it  must  be  confessed  that 
the  number  of  observations,  or  at  any  rate 


of  recorded  observations,  is  as  yet  far  too 
few  for  any  settled  opinion  on  the  subject, 
and  not  only  is  a  greater  number  of  obser¬ 
vations  necessary,  but  post-mortem  ex¬ 
aminations  also  are  needed  to  throw  light 
on  the  association,  if  there  be  any,  between 
cord-lesions  and  optic  changes.  The  same 
kinds  of  appearances  have  been  recently 
observed  by  Mr.  Bruce  Clarke  in  cases  of 
spinal  injury,  and  have  been  recorded  in 
St.  Bartholomew' s  Hospital  Reports  (vol. 
xvi.),  the  distinguishing  characteristics  of 
them  being  that  the  hyperaemia  was  seen 
early  and  was  essentially  transient.  Thus, 
in  a  case  of  fracture  of  the  fourth,  fifth,  and 
sixth  cervical  vertebrae  with  complete  divi¬ 
sion  of-  the  cord  at  the  level  of  the  fifth 
and  sixth,  there  was  noted  on  the  third  day 
‘well-marked  hyperaemia  with  considerable 
oedema  of  both  discs ;  a  good  deal  of  effu¬ 
sion  obscuring  the  vessels  m  many  places.’ 

The  facts,  then,  seem  to  be  established 
so  far  that  occasionally  after  spinal  injury, 
and  most  commonly  when  the  injury  is 
high  up,  changes  in  the  fundus  oculi  are  to 
be  found,  consisting  chiefly  of  a  hyperaemia, 
either  transient  or  longer  continued,  which 
leads  to  obscuration  of  the  disc  itself ;  and, 
further,  that  this  hyperaemia  may  or  may 
not  be  associated  with,  or  give  rise  to,  im¬ 
pairment  of  vision.  The  actual  relation¬ 
ship  between  the  two  conditions  is  not, 
however,  by  any  means  clear,  and  no  ob¬ 
servations  have  yet  been  recorded  to  shake 
the  suggestion  of  Dr.  Clifford  Allbutt  that 
the  changes  are  probably  dependent  on  a 
greater  or  less  extension  of  the  meningeal 
and  vascular  irritation  from  the  spinal  cord 
up  to  the  base  of  the  brain.  For  it  is  well 
recognised  that  encephalic  meningitis  is  a 
not  uncommon  accompaniment  or  exten¬ 
sion  of  spinal  meningitis,  and  it  seems 
highly  probable  that  optic  changes  arise 
only  when  this  extension  has  taken  place. 
The  same  conclusion,  as  to  the  absence  of 
any  more  immediate  relationship,  seems  to 
be  borne  out  by  those  cases  of  disease  in 
which  acute  optic  neuritis  has  been  found 
associated  with  acute  myelitis  of  the  spinal 
cord. 

A  goodly  number  of  such  cases  have 
now  been  published,  but  it  is  noteworthy 
that  in  several  of  them  the  optic  neuritis 
has  actually  preceded  any  evidence  of  mis¬ 
chief  in  the  spinal  cord.  Markedly  was  this 
the  fact  in  a  recent  case  brought  before  the 
Ophthalmological  Society  by  Dr.  Sharkey, 
where  failure  of  sight  and  acute  optic  neu¬ 
ritis  began  at  least  a  month  before  the 
myelitis  of  which  the  patient  ultimately 
died.  No  connecting  link  whatever  could 
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be  found  post  mortem  between  the  neuritis 
and  the  myelitis,  and  the  inference  seems 
inevitable  that  both  were  merely  the  widely 
separate  manifestations  of  one  disease 
arising  from  some  common  cause.  At  any 
rate,  the  association  of  the  two  phenomena 
is  so  rare,  that  it  is  impossible  to  lay  it 
down  as  an  established  pathological  fact 
that  optic  neuritis  is  caused  by  myelitis ; 
nor  do  present  facts  allow  of  our  saying 
more  than  this,  that  the  less  serious  pheno¬ 
menon  of  optic  hypersemia,  whether  tran¬ 
sient  or  of  long  duration,  is  sometimes 
found  accompanying  injuries  at  the  upper 
part  of  the  spinal  column.  Be  the  connec¬ 
tion,  however,  what  it  may,  it  is  obvious 
that  such  morbid  changes  in  the  fundus 
oculi  may  be  of  considerable  diagnostic 
importance  after  obscure  injuries  to  the 
upper  part  of  the  spine. 

Although  the  significance  of  these  pa¬ 
thological  changes  in  the  deeper  parts  of 
the  eye  is  a  matter  of  uncertainty,  the  more 
visible  phenomena  of  alterations  in  the 
pupil,  wfith  which  we  have  next  to  deal, 
seem  to  have  a  closer  relationship  of 
cause  and  effect  with  injury  to  the  upper 
part  of  the  spinal  cord,  and  of  the  nerves 
which  come  off  from  it,  of  those  which 
go  to  form  the  brachial  plexus,  and  of  the 
sympathetic  nerve  itself.  Injury  of  any 
one  of  these  various  nervous  structures 
may  give  rise  to  changes  in  the  size  and 
activity  of  the  pupil,  which  in  the  main 
confirm  the  results  of  experimental  ob¬ 
servation,  both  as  to  the  origin  of  the  nerve- 
trunks  and  then’  association  with  the  sympa¬ 
thetic,  and  of  the  connection  which  this  in 
its  turn  has  through  them  with  the  upper- 
part  of  the  spinal  cord.  Let  it  be  noted, 
however,  in  the  first  place  that,  other  causes 
having  been  carefully  excluded,  the  size  of 
the  pupil  gives  a  very  fair  indication  of  the 
patient’s  general  nervous  tone  ;  that  if  the 
tone  be  low  the  pupils  are  often  large,  and 
that  dilatation  of  pupils  may  be  due  to 
defective  tone  of  the  retina  and  nerve- 
centres,  and  to  the  fact  that  a  larger  supply 
of  light  is  necessary  in  such  conditions. 
This  has  been  pointed  out  by  Mr.  Hutchin¬ 
son,  and  his  observation  certainly  holds 
good  in  the  state  of  general  nervous  pros¬ 
tration  which  is  so  common  after  the  severe 
shock  of  a  railway  accident. 

Here  it  is  impossible  to  enter  into 
those  physiological  questions  which  are 
of  great  interest  and  importance  in  con¬ 
nection  with  the  sympathetic  nerve  and  its 
association  with  the  eye.  Suffice  it  that 
well-marked  oculo-pupillary  symptoms  are 
induced  both  by  division  and  irritation 


of  the  sympathetic  in  the  neck,  and  that 
the  same  phenomena  may  be  caused  by 
division  or  injury  of  the  lower  roots  of  the 
brachial  plexus  and  of  certain  regions  of 
the  spinal  cord.  Leaving  aside  the  well- 
known  vaso-motor  phenomena  which  fol¬ 
low  division  of  the  sympathetic,  phenomena 
which  seem  rather  to  affect  the  vessels 
of  the  side  of  the  head  and  neck  than  of 
the  eye  and  orbit,  together  with  alteration 
in  temperature  of  the  affected  area,  the 
symptoms  caused  by  division  of  the  sym¬ 
pathetic  in  the  neck  are  contraction  of 
the  pupil — paralytic  myosis — retraction  of 
the  globe  of  the  eye,  diminution  in  size 
of  the  palpebral  fissure,  some  flattening  of 
the  cornea,  and  occasionally  slight  rolling 
inwards  of  the  eyeball.  Irritation  of  the 
sympathetic  gives  rise  to  exactly  opposite 
phenomena,  and  a  region  in  the  spinal  cord 
extending  from  about  the  sixth  cervical 
vertebra  to  the  third  or  fourth  dorsal  has 
been  named  the  ‘  regio  cilio-spinalis,’  and 
by  Bernard  the  ‘  centrum  oculo-pupillare,’ 
because  irritation  thereof  causes  the  same 
phenomena  as  irritation  of  the  sympathetic 
trunk  itself.  While,  however,  these  symp¬ 
toms  may  readilybe  induced  experimentally 
on  animals,  as  to  injuries  of  the  spinal  cord 
in  man  little  more  can  be  said  than  this, 
that  sometimes  one  or  both  pupils  are  con¬ 
tracted,  or  non-dilatable,  as  in  some  cases 
recorded  by  Brodie,  sometimes  one  or  both 
may  be  dilated,  and  that  these  opposite 
conditions  are  in  all  probability  -  due  to 
differences  in  the  nature  and  precise  posi¬ 
tion  of  the  lesion.  One  cannot  say  for 
certain  what  lesion  of  the  cervical  or  upper 
dorsal  cord  it  is  which  will  certainly  give 
rise  to  this  or  that  form  of  oculo-pupillary 
symptoms,  but  recorded  observations  seem 
to  show  that  paralytic  myosis  is  much 
more  common  than  mydriasis.  Division 
of  the  trunk  of  the  sympathetic,  however, 
gives  rise  with  comparative  certainty  to 
the  appearances  already  named. 

With  reference  to  this  paralytic  myosis 
it  must  be  remembered  that  the  condition 
is  not  one  of  spasm  of  the  circular  fibres  of 
the  iris,  but  that  the  pupil  has  simply  lost 
the  power  of  dilatation  because  of  palsy  of 
its  dilator  fibres,  and  that,  in  a  fairly  bright 
light,  there  may  therefore  be  no  noticeable 
inequality  in  the  two  pupils.  This  is  only 
revealed  when  the  patient  is  placed  in  a  dull 
light;  but  even  then  we  must  beware  lest 
the  condition  be  mistaken  for  paralysis  of 
the  third  nerve  with  consequent  mydriasis, 
and  it  is  necessary,  therefore,  in  order  to 
arrive  at  a  correct  diagnosis,  to  observe  the 
state  of  the  pupils  both  in  light  and  shade. 
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4  Inequality  in  the  size  of  the  pupils,’  Mr. 
Hutchinson  wrote  many  years  ago,  ‘  the 
smaller  one  being  the  fixed  one ,  is  then  the 
cardinal  symptom  of  paralysis  of  the  sym¬ 
pathetic,  just  as  inequality  of  the  pupils  with 
the  larger  one  fixed  is  the  cardinal  symptom 
of  paralysis  of  the  third  nerve,  as  far  as 
supply  to  the  iris  is  concerned.’  Paralytic 
myosis  is  the  most  pronounced  and  most 
usual  symptom,  retraction  of  the  eyeball 
being  by  no  means  well-marked  in  all  cases. 
This  latter  phenomenon  is  due,  in  all  proba¬ 
bility,  to  paralysis  of  the  musculus  orbitalis, 
whereby  the  recti  are  enabled  to  draw  the 
eye  deeper  into  its  socket,  and  is  often  more 
marked  in  animals  after  experiment  than 
in  man.  The  muscle  is  probably  less  well- 
developed  in  man  than  in  animals,  and  may 
perhaps  even  be  absent,  so  that  this  symp¬ 
tom  of  its  paralysis  is  very  variable.  The 
same  variability  is  also  to  be  noted  in  the 
narrowing  of  the  palpebral  fissure,  which 
may  be  due  in  some  degree  to  the  lids  hav¬ 
ing  lost  the  natural  support  of  the  eyeball, 
or  to  paralysis  of  the  muscular  fibres  in 
the  lids,  or  4  musculus  orbitalis  ’  of  Muller, 
which  are  supplied  by  the  sympathetic.  In 
one  of  Wen  Mitchell’s  cases  of  injury  of 
the  sympathetic  in  the  neck  from  a  bullet, 
the  pupil  was  not  only  contracted,  but  was 
also  slightly  deformed,  being  oval  rather 
than  round.  There  was  also  slight  ptosis, 
and  the  outer  angle  of  the  eye  seemed  to 
have  dropped  a  little  lower  than  the  inner. 
Some  or  all  of  these  phenomena,  it  must 
be  borne  in  mind,  may  be  induced  by  the 
pressure  of  new-growths  on  the  sympa¬ 
thetic,  and  it  is  well  recognised  that  oculo- 
pupillary  changes  may  give  valuable  dia¬ 
gnostic  help  in  suspected  aneurism  of  the 
root  of  the  neck. 

All  that  has  been  written  above  with 
reference  to  the  symptoms  of  paralysis  of 
the  sympathetic  might  be  repeated  in  a 
description  of  the  symptoms  caused  by  rup¬ 
ture  of  the  roots  of  the  brachial  plexus, 
many  cases  having  been  published  in  which 
the  same  oculo-pupillary  phenomena  had 
been  caused  by  this  injury.  Symptoms,  of 
apparently  greater  physiological  than  sur¬ 
gical  interest,  may  thus  be  of  considerable 
diagnostic  importance  in  deciding  between 
cerebral  and  peripheral  lesion  as  a  cause  of 
extensive  palsy  of  one  arm,  the  result  of 
injury.  There  seems  to  be  a  general  con¬ 
sensus  of  opinion  that  no  lasting  changes 
are  to  be  seen  in  the  retina  in  the  subjects 
of  these  injuries,  although,  in  experimental 
observation  on  rabbits,  after  division  of  the 
sympathetic  some  hyperaemia  has  been 
noted.  Alterations  in  temperature  do  not 


usually  last  long,  but  minute  observations 
on  this  point  in  the  human  subject  are  as 
yet  wanting.  The  inconvenience  to  the 
patient  appears  to  be  small.  Slight  difficulty 
in  accommodation  is  all  that  has  been  ob¬ 
served,  even  though  the  paralytic  myosis 
may  have  lasted  for  years.  There  is  no 
evidence  to  show  that  the  nutrition  of  the 
eyeball  is  interfered  with  in  the  least ;  but 
it  has  been  pointed  out  by  Mr.  Hutchin¬ 
son  that  occasional  giddiness  is  complained 
of,  owing  to  4  inability  on  the  part  of  a 
tract  of  the  vaso-motor  nerve  to  regulate 
the  calibre  of  the  cerebral  arteries,  and 
thus  control  the  supply  of  blood  to  a  certain 
portion  of  the  brain.’  It  is  possible  also 
that  this  may  likewise  be  the  cause  of  the 
dimness  of  vision  which  is  sometimes  felt 
in  these  cases  ;  but,  if  with  Eulenburg  and 
Guttmann  we  regard  the  functions  of  the 
sympathetic  as  divisible  into  three  groups — 
the  oculo-pupillary,  the  vaso-motor,  and 
the  trophic — it  must  be  admitted  that  it 
is  in  the  domain  of  the  first  of  them  that 
changes  usually  fall  under  the  notice  of  the 
surgeon.  Herbert  W.  Page. 

VISIOH,  Feigned  Disorders  of. — What 
maybe  designated  the  real  disorders  of  vision 
are  dealt  . with  under  the  various  heads  of 
Accommodation  ;  Amaurosis  ;  Amblyopia  ; 
Refraction,  Errors  of,  &c.  In  this  article 
only  the  feigned  or  simulated  disorders 
will  be  considered.  Even  these  will  be 
discussed  rather  from  the  diagnostic  than 
from  the  pathological  point  of  view. 

Simulated  Amaurosis. — Amaurosis  is 
occasionally,  though  not  very  frequently, 
simulated,  certainly  less  frequently  than 
amblyopia  or  mere  impairment  of  vision, 
and  for  the  obvious  reason  that  it  is  much 
more  difficult  to  keep  up  the  deception  in 
the  latter  than  in  the  former  case.  A  single 
slip  or  act  of  forgetfulness  will  discover  the 
one,  whilst  it  may  easily  pass  unobserved 
in  the  other.  The  simulation  of  amaurosis 
in  one  or  in  both  eyes  is  practised  by  those 
who  wish  to  escape  conscription,  in  countries 
where  military  service  is  compulsory,  and 
is  also  sometimes  observed  as  one  of  the 
vagaries  of  hysteria  and  pregnancy.  It  may 
be  pretended,  and  with  considerable  chance 
of  success,  by  those  who  have  some  real 
defect  of  vision,  such  as  may  result  from 
cloudiness  of  the  cornea,  lens,  or  of  the  fluid 
media  of  the  eye,  or  from  some  lesion  of 
the  optic  nerve. 

Simulation  of  Bilateral  Amaurosis. — 
Whnn  amaurosis  of  both  eyes  is  simu¬ 
lated,  the  surgeon  who  is  called  upon  to 
determine  whether  a  fraud  is  being  prac- 
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Used  or  not  must  take  all  the  circumstances 
of  the  case  into  consideration,  and  reflect 
whether  any  probable  or  sufficient  motive 
exists  for  its  perpetration.  As  a  general 
rule,  the  dilatation  of  the  pupil  in  amaurosis 
is  moderate,  and  no  contraction  of  the  iris 
can  he  observed  on  sudden  exposure  to 
bright  light.  Extreme  dilatation  excites 
suspicion  that  atropine  has  been  employed. 
The  discovery  of  an  impostor  pretending  to 
he  blind  may  be,  and  has  been,  effected  by 
persistent,  though  unobtrusive,  watching ; 
by  observing  whether  the  patient  avoids  ob¬ 
stacles,  picks  up  coin  placed  in  his  path,  or 
performs  any  act  requiring  vision.  As  a 
rule,  some  physical  changes  are  observable 
in  the  eye  with  the  aid  of  the  ophthalmo¬ 
scope,  such  as  white  atrophy  of  the  optic  disc, 
hemorrhages  or  inflammatory  changes  in 
the  choroid  or  retina,  especially  at  or  near 
the  yellow  spot. 

Simulation  of  Unilateral  Amaurosis. — 
The  movements  of  the  iris  assist  the  sur¬ 
geon  in  the  diagnosis  of  simulated  uni¬ 
lateral  amaurosis.  When  healthy  eyes  are 
suddenly  exposed  to  light,  or  are  made  to 
converge  upon  a  near  object,  both  pupils 
can  be  seen  to  contract.  Moreover,  if  one 
eye  be  shaded  whilst  the  other  eye  is  alter¬ 
nately  exposed  to  light  and  darkness,  it 
will  be  found  that  the  pupil  of  the  shaded 
eye  contracts  and  expands  simultaneously 
with  the  other.  This  is  termed  the  con¬ 
sentaneous  action  of  the  two  pupils.  In 
addition,  it  may  be  remarked  that  when  a 
near  object  is  intently  regarded,  contrac¬ 
tion  of  the  pupils  occurs,  which  is  a  move¬ 
ment  functionally  associated  with  the  act 
of  accommodation.  The  reaction  of  the 
pupil  to  light  shows  that  the  retina  is 
sensitive  to  light,  and  that  the  impres¬ 
sion  is  conducted  to  the  brain  through 
the  optic  nerve,  and  occasions  a  reflex  im¬ 
pulse  to  be  propagated  through  the  third 
nerve.  This  may  be  unattended  with  con¬ 
scious  perception  of  light,  but  it  is  sugges¬ 
tive  of  simulation.  Consentaneous  action, 
with  the  play  of  the  opposite  pupil  when 
one  eye  is  perfectly  blind,  may  occur,  though 
it  is  usually  feeble  in  real  amaurosis.  The 
absence  of  any  movement  of  the  pupil  in 
one  eye,  when  exposed  alternately  to  light 
and  shade,  whilst  contraction  and  expansion 
occur  simultaneously  with  the  movements 
of  the  healthy  eye,  would  supply  strong  evi¬ 
dence  of  the  genuineness  of  the  complaint. 
Dr.  S.  Baudry  remarks :  ‘  When  no  infor¬ 
mation  can  be  gained  from  direct  inspec¬ 
tion,  we  must  adopt  physiological  proceed¬ 
ings,  which  are  for  the  most  part  of  the 
nature  of  a  surprise,  and,  as  several  of  them 


depend  on  the  accuracy  of  the  statements  of 
the  patient,  it  is  necessary  for  the  surgeon 
to  see  that  he  does  not  close  one  eye, 
and  to  state  frankly  that,  if  he  persists  in 
doing  so,  the  experiment  will  be  regarded  as 
having  demonstrated  the  excellence  of  his 
vision  in  the  eye  declared  to  be  at  fault.’ 

In  simulated  unilateral  amaurosis,  a 
method  in  common  use  for  its  discovery  is 
to  cover  the  sound  eye,  and  then  for  the 
surgeon  to  make,  with  a  pencil  or  penknife, 
a  sudden  stabbing  movement.  Reflex  clo¬ 
sure  of  the  lids  on  the  first  attack,  if  the 
patient  sees,  is  almost  unavoidable,  or  can 
only  be  overcome  by  considerable  practice. 
A  second  method  is  that  of  Dujardin,  to 
place  before  the  sound  eye  an  ordinary 
convex  glass,  16  d,  and  place  the  patient  at 
twenty  feet  from  the  usual  test-types  ;  if  he 
is  able  to  decipher  any  letters,  the  eye  com¬ 
plained  of  is  not  blind.  A  third  method  is 
that  of  Javal — viz.  to  interpose  a  ruler  held 
vertically  between  the  sound  eye  and  a  line 
of  print :  words  will  be  read  which  the  sur¬ 
geon,  by  a  previous  experiment  on  him¬ 
self,  knows  could  not  be  seen  except  with 
the  eye  in  which  blindness  is  simulated. 
Stilling  recommends,  for  the  discovery  of 
the  fraud,  a  test  with  coloured  glasses.  A 
word  is  placed  before  the  patient,  one  half 
of  the  letters  of  which  are  red  and  the 
other  half  green,  painted  with  transparent 
colours  on  an  opaque  ground.  In  ‘  friend,’ 
for  example,  ‘  f,  i,  n,’  are  green,  and  ‘  r,  e,  d,’ 
are  red.  Then,  whilst  leading  the  patient 
to  believe  we  are  testing  the  healthy  eye, 
we  place  before  it  a  red  glass,  the  colour  of 
which  exactly  corresponds  with  that  of  the 
red  letters.  This  will  permit  the  healthy 
eye  to  see  the  red  letters,  but  will  alto¬ 
gether  prevent  the  green  from  being 
seen,  so  that  if  the  patient  be  really 
amaurotic  in  the  eye  he  declares  to  be  blind, 
he  will  say  he  sees  the  letters  ‘  r,  e,  d.’  In  the 
event  of  his  recognising  all  the  letters,  and 
reading  the  entire  word  ‘  friend,’  it  is  clear 
that  he  is  perceiving  the  green  ones,  ‘  f,  i,  n,’ 
with  the  eye  he  states  to  be  blind  ;  and  by 
having  a  set  of  coloured  types  similar  to 
those  of  Snellen,  we  may  go  a  step  farther, 
and  measure  the  visual  acuteness  of  the 
impostor’s  blind  eye. 

Another  method  is  by  means  of  prisms. 
In  normal  vision  the  eyes  converge  upon 
the  object,  and  the  divergence  or  wander¬ 
ing  of  an  eye,  when  an  object  in  near  and 
middle  distance  is  fixed,  is  strong  presump¬ 
tive,  though  not  absolutely  certain,  evidence 
of  some  imperfection  in  its  vision.  By 
means  of  a  prism,  it  is  not  difficult  to  make 
one  eye  wander  without  the  control  of  the 
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patient  in  certain  directions,  and  the  move¬ 
ments  which  may  be  observed  when  vision 
exists  in  both  eyes  constitute  the  method 
of  Wetz.  In  this  method,  a  prism  of  about 
14°  is  placed  before  the  eye  stated  to  be 
blind,  with  the  base  outwards.  In  order  to 
obtain  single  vision,  if  the  patient  sees  with 
this  eye,  he  rolls  it  inwards,  and  again  rolls 
it  outwards  when  the  prism  is  withdrawn. 
This  movement  and  the  subsequent  recti¬ 
fication  do  not  take  place  in  cases  where 
one  eye  is  really  blind.  Berthold  has  sug¬ 
gested  a  slight  difference  in  the  application 
of  this  method — namely,  the  rotation  before 
the  supposed  blind  eye  of  the  prism,  when 
it  will  be  found  very  difficult  to  read  small 
print  or  decipher  small  signs,  in  conse¬ 
quence  of  the  superposition  and  interference 
of  the  images. 

The  method  suggested  by  Von  Graefe,  as 
modified  by  Baudry,  consists  in  puzzling 
the  patient  with  double  images  by  placing 
a  prism  before  one  eye.  The  proceedings 
should  be  divided  into  two  stages  or  periods. 
The  first  should  be  directed  to  making  the 
patient  comprehend,  what,  as  Giraud-Teulon 
observes,  he  often  knows  and  believes  before¬ 
hand,  that  he  may  have  double  vision  with 
one  eye.  For  this  purpose  the  blind  eye  or 
eye  supposed  to  be  blind  is  covered,  a  prism 
with  the  base  upwards  is  brought  upwards 
till  it  divides  the  pupil  horizontally  into 
two  halves,  and  he  is  directed  to  look  at  a 
distant  candle  ;  he  at  once  sees  two  images, 
one  above  through  the  natural  pupil,  and 
the  other  through  the  prism,  the  latter 
being  projected  below  the  other.  This  is 
tried  several  times,  and  in  various  ways, 
until  the  patient  is  satisfied  of  the  fact ;  then, 
apparently  unconsciously  and  without  dis¬ 
play,  and  as  though  by  forgetfulness,  the 
supposed  blind  eye  is  set  free,  whilst  at  the 
same  moment  the  prism  is  raised  so  as  to 
cover  the  whole  pupil.  If  the  patient  still 
sees  two  images,  the  simulation  is  exposed. 

A  modification  of  this  method  has  been 
devised  by  Galezowski,  which  consists  in 
using  a  double  refracting  prism  of  Iceland 
spar,  a  method  that  has  been  again  im¬ 
proved  upon  by  M.  Monoyer,  who  employs 
two  prisms  united  by  their  bases,  by  which 
means  simple  or  binocular  diplopia  may  be 
produced  at  will,  according  to  whether  one 
of  the  prisms  or  the  line  of  junction  is  in 
front  of  the  pupil. 

The  method  in  which  the  stereoscope  is 
utilised  is  also  employed  for  the  discovery 
of  simulated  monocular  blindness.  In  this 
the  photograph  is  replaced  by  a  sheet  of 
white  paper,  divided  into  two  equal  parts 
by  a  vertical  line.  Near  the  top  of  the  sheet, 


at  a  distance  from  the  vertical  line  of  two 
centimetres,  are  symmetrically  fixed  two 
wafers  of  different  colours,  sav-.  red  on  the 
right  and  green  on  the  left ;  near  the  bottom 
of  the  page,  and  at  a  distance  of  five  centi¬ 
metres  from  the  vertical  line,  two  other 
wafers  are  placed,  also  symmetrically,  say, 
blue  on  the  right  and  black  on  the  left.  If 
binocular  vision  exists,  the  wafers  distant 
two  centimetres  from  the  vertical  line  give 
crossed  images,  whilst  those  distant  five 
centimetres  give  direct  images.  If  an  eye 
is  really  blind,  supposing  it  to  be  the  right, 
the  patient  would  see  the  red  and  the  blue. 

Simulation  of  Amblyopia. — The  simu¬ 
lation  of  amblyopia  is  more  common  than 
that  of  amaurosis.  He  who  pretends  to 
be  completely  blind,  requires  to  be  con¬ 
stantly  on  his  guard,  lest  by  some  un¬ 
wary  movement  or  observation  he  betrays 
that  he  possesses  vision ;  whilst  the  man 
whose  vision  is  only,  according  to  his 
own  account,  dim,  may  act  in  a  way  that 
may  indeed  excite  suspicion  or  distrust, 
but  is  hardly  sufficient  to  convict  him  of 
imposture.  Yet  there  have  been  men, 
who,  pretending  blindness,  have  been  so 
collected  as  to  avoid  all  the  traps  laid  to 
expose  their  deceit,  and  even,  at  consider¬ 
able  risk,  to  walk  without  hesitation  into 
water  or  into  a  pit.  Before  the  invention 
of  the  ophthalmoscope,  the  objective  exa¬ 
mination  of  the  patient  ceased  with  mere 
inspection  of  the  eye ;  and  dilatation  and 
immobility  of  the  pupil,  with  a  particular 
and  easily  imitated  gait,  were  regarded  as 
most  important  reliable  signs  of  blindness. 
But  even  these  were  known  to  be  absent  in 
some  cases  of  genuine  amaurosis ;  and  so 
many  causes  of  this  affection  existed,  of 
which  no  account  could  be  given,  that 
when  such  simple  proceedings  as  the 
placing  of  a  coin  or  other  object  in  the  path 
of  the  supposed  patient  failed  to  surprise 
him,  no  other  course  was  left  than  that  of 
watching  him,  which  soon  became  weari¬ 
some,  and  was  only  continued  for  a  period 
so  short  that  he  was,  without  much  strain 
on  his  attention,  able  to  maintain  the 
deceit.  The  use  of  the  ophthalmoscope  has 
rendered  the  simulation  of  blindness  far 
more  difficult.  Yet  it  must  be  admitted 
that,  even  with  all  the  aid  this  instrument 
affords,  cases  still  occur  in  which,  on  the 
one  hand,  the  most  careful  examination 
fails,  for  a  time  at  least,  to  discover  the 
slightest  disease  in  the  interior  of  the  eye ; 
whilst,  on  the  other  hand,  it  sometimes 
reveals  conditions  which,  if  the  patient  de¬ 
clared  he  was  blind,  would  be  regarded  by 
any  ophthalmic  surgeon  as  sufficient  to 
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justify  his  statement,  and.  which  may  yet 
be  compatible  with  very  good  and  useful 
vision.  To  meet  these  difficulties,  various 
methods  have  been  adopted,  some  of  which 
depend  for  their  success  on  the  statements 
of  the  patient,  and  require  considerable  in¬ 
telligence  on  the  part  of  the  surgeon  to 
render  them  reliable,  whilst  others  rest  on 
circumstances  beyond  the  control  of  the 
simulator. 

It  not  infrequently  happens  that  an 
artisan  receives  an  injury  to  one  eye  which 
temporarily  incapacitates  him  from  work, 
and,  his  club  ceasing  to  furnish  supplies, 
he  seeks  to  prove  that  the  lesion  is  perma¬ 
nent,  and  founds  a  claim  against  his  em¬ 
ployers.  He  may  declare  that  one  eye  is 
completely  blind,  or  only  that  the  acute¬ 
ness  of  vision  in  it  is  so  far  dulled  that 
it  seriously  interferes  with  his  work.  The 
former  case  is  more  easily  discovered  than 
the  latter,  but,  in  both,  circumspection  is 
required  on  the  part  of  the  surgeon.  He 
should  first  make  a  careful  ophthalmoscopic 
examination  and  satisfy  himself  whether 
serious  organic  mischief  is  present  or  not, 
whether  the  media  are  clear,  whether  there 
is  any  lisemorrhage  or  effusion,  whether  the 
disc  presents  signs  of  atrophy,  and  whether 
the  vessels  are  normal  in  their  position, 
colour,  size,  and  course.  He  should  then 
proceed  to  test  the  refractive  power  of  the 
media  by  retinoscopy  or  by  means  of  the 
ophthalmoscope,  for  hitherto  unsuspected 
and  unknown  defects  of  refraction  are 
sometimes  rendered  conspicuous  by  the 
loss  of  accommodation  which  follows  a 
sharp  blow  on  the  eye. 

It  is,  of  course,  useless  to  place  the 
patient  before  a  set  of  test-types  and  ask 
him  what  he  can  see.  He  either  says  that 
one  or  both  eyes  are  blind,  or  admits  only 
a  certain  amount  of  vision.  Where  both 
eyes  are  stated  to  be  blind,  the  proceedings 
already  mentioned  under  the  head  of 
Simulation  of  Bilateral  Amaurosis  must 
be  adopted ;  but,  when  only  impairment 
of  vision  in  one  or  both  eyes  is  com¬ 
plained  of,  something  may  be  learnt  from 
careful  observation  of  the  patient’s  be¬ 
haviour  in  regard  to  test-types.  If,  for 
example,  he  can  make  out  letters  of  a 
given  size  at  a  certain  distance,  he  should 
be  able  to  read  letters  of  a  quarter  this 
size  at  half  the  distance,  and  of  four  times 
this  size  at  double  the  distance,  or  at  least 
any  great  discrepancy  should  awaken  sus¬ 
picion.  Again,  a  lens  of  slight  magnifying 
power  may  be  placed  before  the  eye  or 
eyes,  and  if  he  admits  that  he  sees  a  little 
better,  it  may  be  somewhat  ostentatiously 
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and  positively  stated  that  a  lens  of  double 
the  power  will  further  improve  the  vision 
though  it  will  by  no  means  make  it  perfect. 
The  patient’s  suspicions  being  allayed,  in 
stead  of  adding  a  second  convex  lens,  a 
concave  one  of  the  same  power  may  be 
added,  which,  of  course,  neutralises  the 
first,  and  has  no  more  effect  than  a  piece 
of  plane  glass.  Yet  the  patient  will  some¬ 
times  name  letters  far  smaller  than  those 
which  he  at  first  stated  were  the  extreme 
limit  of  his  vision. 

If  no  defect  can  be  discovered,  and 
blindness  of  one  eye  be  declared  to  be  pre¬ 
sent,  it  must  be  borne  in  mind  that  such 
blindness  may  result  from  shock  to  the 
retina  ( commotio  retince),  as  from  blows 
with  champagne-corks,  in  which  case,  how¬ 
ever,  if  the  blow  has  not  been  very  severe, 
recovery  usually  soon  follows ;  or,  in  cases 
of  falls  on  the  head,  from  injury  to  the  optic 
nerve  in  the  optic  foramen,  in  which  case, 
white  atrophy  usually  soon  follows.  If, 
however,  doubt  exist  as  to  the  statement  of 
the  patient,  attention  must  now  be  paid  to 
the  state  and  reactions  of  the  iris.  In  amau¬ 
rosis,  the  pupil  is  usually,  but  not  always, 
dilated  and  motionless,  and  it  can  be,  as  is 
well  and  generally  known,  rendered  so  by 
atropine,  which  is  therefore  used  for  the 
purpose  by  impostors. 

As  a  means  of  diagnosing  amblyopia 
j  M.  Dariez  recommends  the  employment  of 
feeble  currents  of  electricity.  The  healthy 
eye  as  a  rule  responds  by  a  luminous  sensa¬ 
tion  to  an  interrupted  current,  the  strength 
of  which  does  not  exceed  one-tenth  of  a 
|  mille -ampere.  In  atrophy  of  the  optic 
nerve  resulting  from  primary  sclerosis  or 
concomitant  with  medullary  sclerosis,  in 
cases  of  atrophy  from  neuritis,  embolism, 
hsemorrhage,  or  glaucoma,  in  fact  in  all 
those  cases  in  which  the  forecast  is  bad,  the 
electric  phosphene  can  only  be  produced  by 
currents  amounting  to  5,  10,  50,  or  100 
tenths  of  a  mille -ampere.  On  the  con¬ 

trary,  in  toxic  forms  of  amblyopia,  such  as 
those  resulting  from  tobacco  and  alcohol, 
the  reaction  is  normal,  as  it  is  also  in  cases 
of  congenital  and  hysterical  amblyopia. 

Henry  Power. 

VISUAL  ACUITY.— It  is  of  the  ut¬ 
most  importance,  in  order  to  estimate  the 
degree  of  functional  perfection  of  the  eye, 
as  well  as  to  ascertain  from  time  to  time  the 
result  of  our  treatment  or  surgical  interfer¬ 
ence  in  any  case,  to  have  some  means  of  test¬ 
ing  and  recording  the  acuity  of  vision,  which 
shall  furnish  us  with  results  both  accurate 
and  capable  of  comparison  inter  se.  For- 
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tunately  we  do  possess  such  means,  and  so 
simple  and  easily  applied  are  they  that  the 
habit  of  neglecting  them  and  contenting 
oneself  with  the  more  or  less  vague  state¬ 
ments  of  patients  as  to  improvement  or  de¬ 
terioration  in  their  sight  is  little  short  of 
unpardonable.  In  testing  the  sight  it  is  not 
sufficient  to  note  the  size  of  print  which  the 
individual  is  able  to  read,  as  a  little  experi¬ 
ence  will  soon  convince  one  that  even  the 
smallest  print  canbe  read  by  persons  possess¬ 
ing  very  different  degrees  of  acuity  of  vision. 
The  proper  test  is  made  at  a  distance,  and 
rests  on  a  scientific  basis  which  will  be 
shortly  explained. 

The  individual  to  be  tested  is  placed 
at  the  distance  of  six  metres,  or  twenty  feet, 
from  a  board  on  which  are  printed  seven 
rows  of  letters,  the  so-called  Snellen’s  test 
types,  each  row  except  the  top  contain¬ 
ing  different  letters  of  the  same  size,  but 
the  size  of  the  letters  becoming  smaller 
and  smaller  in  each  successive  row.  The 
top  letter  is  of  a  size  capable  of  being  dis¬ 
tinguished  at  the  distance  of  sixty  metres, 
or  200  feet,  whilst  the  distances  at  which 
the  letters  of  the  2nd,  3rd,  4th,  5th,  6th,  and 
7th  rows  might  be  made  out  are  36,  24,  18, 
12,  9,  and  6  metres,  or  100,  70,  50,  40,  30, 
and  20  feet  respectively,  according  as  the 
boards  have  been  constructed  for  metrical 
or  ordinary  notation.  It  is  clear  that  any¬ 
one  placed  at  six  metres  from  the  board,  and 
only  being  able  to  distinguish  the  top  letter, 
might  have  the  acuity  of  his  vision  expressed 
by  the  fraction  ~  or  inasmuch  as  an 
object,  the  shape  of  which  can  be  made  out  at 
60  metres  with  the  normal  eye,  can  only 
be  seen  by  him  at  6  metres.  There  is  an 
advantage  in  retaining  the  fraction  in  this 
form,  and  this  is  almost  always  done,  instead 
of  reducing  it  to  the  simpler  form  — ,  as  the 
numerator  gives  the  distance  at  which  the  in¬ 
dividual  tested  is  placed  from  the  board,  and 
the  denominator  indicates,  by  the  distance 
at  which  it  should  be  visible,  the  line  he 
sees.  If  he  does  not  even  see  the  top  line 
at  six  metres,  he  may  be  approached  to  the 
board  until  he  sees  it,  then  if  he  sees  it 
first  at  four  metres,  his  vision  is  On  the 
other  hand,  though  he  is  unable  to  see  the 
second  line  at  six  metres,  he  might  still  see 
the  first  at  seven  or  eight  metres,  corre¬ 
sponding  to  a  degree  of  visual  acuity  equal 
to  or  It  is  not,  as  a  rule,  convenient 
or  even  possible,  however,  to  make  exami¬ 
nations  at  so  great  a  distance,  so  that  it  is 
customary  rather,  under  such  circumstances, 
to  test  the  distance  at  which  the  second 
line  is  seen  instead,  in  the  case  in  point,  say, 
at  four  or  five  metres,  giving  a  fraction  for 
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the  acuity  expressed  nearly  by  or  42.  The 
acuity  of  vision  corresponding  to  seeing  2nd, 
3rd,  4th,  5th,  6th,  or  7th  line  and  no  more  is, 
adopting  the  same  notation,  42,  T%,  f 

and  f.  The  last,  or  f,  i.e.  when  all  the  let¬ 
ters  in  the  last  line  can  be  made  out  at  six 
metres,  indicates  the  possession  of  normal 
or  full  visual  acuity. 

In  the  same  way,  as  already  explained, 
we  may  obtain  intermediate  fractions, 
though  it  is  seldom  that  a  greater  degree 
of  accuracy  is  desirable,  and  indeed  it  should 
not  be  aimed  at  except  in  cases  where  we 
are  certain  that  the  circumstances  are 
always  exactly  similar  during  the  period 
of  examination.  Thus  we  should  have  to 
know  that  the  illumination  was  the  same, 
and  that  the  individual  tested  was  not 
influenced  in  his  answers  by  practice  and 
having  previously  known  the  letters,  as 
might  be  the  case  after  repeated  examina¬ 
tion,  or  when  one  eye  was  considerably 
better  than  the  other. 

In  cases  where  the  vision  is  extremely 
bad,  the  test  types  become  inapplicable, 
and  it  is  usual  then  to  find  the  distance  at 
which  the  patient  can  count  the  oustretched 
fingers  against  a  dark  ground,  noting  the 
result  in  the  followTing  way  :  Y  =  fingers 
at  1  foot,  2  feet  or  more,  as  the  case  may 
be.  The  vision  may  be  so  bad  as  to  ren¬ 
der  the  patient  incapable  of  counting  fingers 
even  close  up  to  his  eye ;  still  he  may  have 
sufficient  vision  to  see  the  movements  ot 
the  hand,  up  and  down  and  from  side  to 
side— a  degree  of  vision  which  may  be  ex¬ 
pressed  by  noting  Y  =  Hand  movements 
close,  at  1  ft.,  2  ft.,  &c.,  according  to  the 
distance.  When  there  is  not  even  percep¬ 
tion  of  light  we  have  V  =  0. 

Let  us  now  consider  what  we  mean  by 
visual  acuity,  and  what  are  the  natural 
limits  to  it.  It  is  a  very  popular  belief  that 
if  we  see  objects  at  a  great  distance  we 
must  necessarily  have  good  sight,  but  this 
is  by  no  means  the  case,  as  an  object  may 
be  seen  at  practically  almost  an  infinite  dis¬ 
tance  provided  it  be  sufficiently  luminous, 
yet  we  may  be  very  far  from  being  able  to 
make  out  any  detail  in  it.  The  visual  acuity 
is  scientifically  determined  by  the  smallest 
visual  angle  under  which  two  or  more  ob¬ 
jects,  if  presenting  sufficient  contrast  to  the 
intervening  space,  can  be  made  out  as  sepa¬ 
rate,  discrete  objects.  If  a  straight  line  be 
drawn  from  any  point  in  an  object  to  the 
first  nodal  point  of  the  eye  (towards  the 
back  of  the  lens),  the  position  of  the  image 
of-  that  point  on  the  retina  is  given  by 
drawing  a  line  parallel  to  the  first  from 
the  second  nodal  point  to  where  it  meets 
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the  retina.  The  two  lines  determining  the 
positions  of  the  images  of  two  points  will 
accordingly  necessarily  form  an  angle  be¬ 
tween  them,  the  apex  of  which  angle  lies  at 
the  second  nodal  point.  It  is  this  angle 
which  is  called  the  visual  angle ,  and  it 
evidently  equals  the  angle  formed  by  the 
two  lines  drawn  from  the  separate  points  to 
the  first  nodal  point,  or,  what  comes  to  the 
same  thing  practically,  when  considerable 
distances  are  involved,  the  angle  formed  by 
the  lines  passing  from  the  two  points  to  the 
centre  of  the  cornea. 

Knowing,  then,  the  distance  from  the 
eye  of  two  points,  and  their  distance  apart  ! 
(or  more  correctly  the  component  of  that 
distance  at  right  angles  to  the  former  ! 
line),  it  is  an  easy  matter  to  determine 
the  visual  angle  under  which  they  are 
seen.  Thus,  if  for  instance  we  take  a 
series  of  black  and  white  squares  of  equal  I 
size,  we  shall  be  able,  under  suitable  con¬ 
ditions,  to  determine  the  acuity  of  vision 
(expressed  as  a  definite  visual  angle)  by 
noting  the  greatest  distance  at  which  they 
may  still  be  seen  as  separate  squares,  and 
are  not  blurred  into  a  more  or  less  homo¬ 
geneous  shaded  surface,  the  details  of 
which  cannot  be  distinguished.  Experi¬ 
ments  have  shown  that  with  normal  visual 
acuity  the  smallest  visual  angle  may  be 
taken  at  not  much  less  than  1  minute.  1 
The  calculated  size  of  the  retinal  image 
corresponding  to  this  angle  (which  again 
varies  according  to  the  position  of  the 
second  nodal  point  relatively  to  the  retina) 
agrees  sufficiently  closely  wuth  the  distance 
between  the  centres  of  two  contiguous  per¬ 
cipient  elements  of  the  retina.  It  is  thus 
probable  that  a  limit  is  given  to  the  possible 
acuity  of  vision  by  the  anatomical  structure 
of  the  retina,  and  that  the  theory  is  correct 
which  infers  that,  in  order  that  two  objects 
may  be  seen  separately,  the  size  of  the  ! 
image  of  the  intervening  space  must  at 
least  be  so  great  as  to  equal  the  distance 
between  the  centres  of  two  contiguous  cones, 
so  that  it  may  be  possible  for  one  cone  at 
least  to  receive  a  different  impression  from 
those  around  it. 

The  test  types  above  described,  and 
which  are  those  in  general  use,  are  based 
on  the  assumption  that  the  normal  eye  is 
capable  of  distinguishing  objects  having 
an  angular  separation  of  1  minute ;  thus 
the  black  and  white  portions  of  the  letters 
in  the  last  line  are  separated  by  intervals 
which  subtend  angles  of  1  minute  to  the 
eye  at  a  distance  of  six  metres  (the  height 
of  the  letters  subtending  angles  of  5/-50), 
so  that  when  they  are  seen  at  six  metres  the 


visual  acuity  (V)  =  f  or  1.  The  same  angles 
are  subtended  by  the  other  lines  at  the  dis¬ 
tances  9,  12,  18,  24,  36  and  60  metres  re¬ 
spectively.  It  has  been  found  that  the 
assumption  of  1  minute  as  the  size  of  the 
visual  angle  corresponding  to  full  visual 
acuity  makes  it  rather  too  small  than  too  big ; 
this  is  more  than  counterbalanced  in  prac¬ 
tice  when  alphabetical  letters  constructed  on 
this  basis  are  employed,  owing  to  the  large 
angle  subtended  by  the  letters  as  a  whole, 
as  well  as  to  the  elaboration  of  an  imperfect 
image  arrived  at  by  education  and  practice. 
Thus  we  find  that  the  corresponding  more 
regular  figures  which  constitute  the  illiterate 
test  type  of  Snellen  cannot  be  deciphered  at 
the  same  distance  as  the  letters,  and  that 
children  or  individuals  who  have  only  just 
learnt  to  read,  exhibit  more  difficulty  in 
making  out  the  letters  than  others  who 
have  learnt  to  make  the  most  of  their 
retinal  images.  The  visual  acuity  depends 
on  the  optical  perfection  of  the  eye,  the 
total  as  well  as  relative  illumination  of 
the  objects  to  be  seen,  and  the  degree  of 
functional  perfection  of  the  retina  and  nerve- 
centres  connected  with  vision. 

G.  A.  Berry. 

VITILIGO.  See  Leucoderma. 

VITREOUS,  Diseases  of  the. — The 
vitreous  may  be  altered  by  inflammation, 
by  invasion  of  its  substance  from  without, 
or  by  degenerative  changes. 

Acute  liyalitis  is  not  infrequently  of 
a  suppurative  character.  The  changes  may 
be  very  rapid  and  severe,  implicating 
also  the  optic  disc,  retina,  and  uveal 
tract.  This  suppurative  panophthalmitis 
may  be  secondary  to  a  general  pyaemic 
condition — e.g.  after  severe  wounds  of  dis¬ 
tant  parts — or  it  may  arise  from  purulent 
uveitis,  the  result  of  similar  local  causes. 
Its  symptoms  are  congestion  of  the 
globe,  loss  of  vision,  yellowish-white  turbid 
opacity  in  the  vitreous  chamber,  dulness 
of  aqueous  humour  and  iris,  and  chemosis. 
The  globe  becomes  proptosed  and  loses  its 
mobility,  and  a  thin  purulent  discharge 
escapes  from  beneath  the  swollen  upper  lid. 
Corneal  perforation  or,  more  commonly, 
shrinking  of  the  globe  without  perforation 
is  the  ultimate  result.  The  active  symp¬ 
toms  are  associated  with  marked  general 
febrile  disturbance. 

But  a  suppurative  liyalitis  may  run  its 
course  with  little  visible  implication  of  any 
other  structure  than  the  vitreous  itself.  In 
such  cases  the  condition  may  be  indicated 
simply  by  ciliary  congestion,  loss  of  sight, 
opacity  behind  the  lens,  and,  ultimately, 
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retraction  of  the  peripheral  part  of  the  iris, 
with  slight  softening  and  gradual  shrinking 
of  the  globe. 

Such  inflammations  may  be  the  result 
of  wounds  implicating  the  vitreous  itself 
rather  than  the  uveal  tract,  or  consecutive  to 
or  concomitant  with  some  forms  of  menin¬ 
gitis  in  children.  Of  this  last  nature  are 
the  greater  part  of  the  cases  now  absurdly 
designated  as  pseudo-glioma.  Their  dia¬ 
gnosis  from  true  retinal  glioma  depends  upon 
the  history,  the  absence  of  haemorrhagic 
spots  or  blood-vessels  from  the  opaque 
surface  behind  the  clear  lens,  the  gradual 
retraction  of  the  iris-periphery,  and  the 
development  of  diminished  tension.  But 
suppuration  may  be  localised  so  as  to  con¬ 
stitute  a  true  abscess  of  the  vitreous. 

Nonsuppurative  hyalitis  may  be  the 
result  of  wounds ;  of  various  inflammations 
of  the  iris,  ciliary  body,  and  choroid,  es¬ 
pecially  those  exciting  sympathetic  disease  ; 
or  aroused  sympathetically.  It  is  also 
associated  with  retinitis  as  a  frequent  late 
lesion  of  secondary  syphilis.  It  is  found 
also  in  glaucoma  and  myopia,  and  is  the 
usual  result  of  the  presence  of  cysticerci, 
blood-extravasations,  and  other  foreign 
bodies.  The  condition  is  indicated  by  the 
presence  of  local  films  or  haze,  or  of  uni¬ 
versally-distributed  fine,  dust-like  opacities. 
Unless  the  opaque  particles  are  so  far  for¬ 
ward  and  so  large  as  to  be  visible  by  oblique 
illumination,  we  shall  find  the  ophthalmo¬ 
scopic  mirror,  held  at  perhaps  a  foot’s  dis¬ 
tance,  to  be  the  best  means  for  their 
individual  recognition.  A  plane  mirror  has 
often  a  distinct  advantage  over  the  usual 
concave  one.  In  many  cases,  however,  the 
optic  disc  simply  looks  reddish,  like  the  sun 
seen  through  a  mist,  and  the  fundus  reflex 
generally  somewhat  obscured.  The  disease 
may  result  in  the  restitution  of  the  normal 
condition,  in  the  formation  of  opaque  shreds 
or  films,  or  in  the  shrinking  and  condensa¬ 
tion  of  the  vitreous.  In  severe  cases,  the 
retina,  choroid,  and  sclerotic  will  follow  the 
shrinking  vitreous  till  the  eye  is  reduced  to 
a  small,  deeply-grooved  stump.  If,  however, 
the  ciliary  body  has  been  little  involved,  the 
globe  may  preserve  its  proper  size  and  shape 
notwithstanding  the  detachment  caused  by 
the  general  or  partial  inflammatory  adhesion 
of  the  retina  to  the  shrinking  vitreous. 
More  rarely,  the  retina  is  left  in  situ 
(detachment  of  the  vitreous),  separated  by 
serous  fluid  from  the  vitreous,  which  forms 
either  a  translucent,  filmy,  well-defined 
hemisphere  on  the  posterior  surface  of  the 
lens  and  ciliary  processes,  or  a  convolvulus¬ 
shaped  detachment  from  the  retention  of 


its  connection  with  the  optic  disc.  A  local¬ 
ised,  traumatic,  non-suppurative  hyalitis 
may  simply  encapsule  a  foreign  body,  or 
form  a  band  marking  the  track  of  a  pene¬ 
trating  wound.  Detachments  of  the  vitreous 
are  common  after  operations  attended  by 
loss  of  vitreous,  and  are  consistent  with 
a  fair  degree  of  sight. 

It  is  only  in  the  acute  cases  of  glaucoma 
that  hyalitis  can  be  diagnosed  by  rapidly- 
occurring  vitreous  haze.  Pathological  ex¬ 
aminations  of  advanced  cases  always  show 
the  vitreous  firm  and  containing  an  excess 
of  cells,  especially  those  of  the  spindle  and 
stellate  variety.  The  central  canal — the 
canal  of  Cloquet- — is  widely  dilated,  and 
the  vitreous,  as  a  comparatively  thin  layer, 
lines  the  internal  retinal  surface.  Conse¬ 
quently,  retinal  detachment  is  of  rare  occur¬ 
rence  in  this  disease. 

Vitreous  opacities  are  extremely  com¬ 
mon  in  high  degrees  of  myopia,  and  take 
the  form  of  freely  floating  films  or  veils. 
They  are  probably  the  result  of  a  low 
inflammatory  condition,  with  subsequent 
shrinking  and  condensation  of  the  vitreous. 
This  may  be  partial  or  entire,  in  which  case 
the  shrunken  vitreous  is  only  represented 
by  a  much-folded  convolvulus-shaped  mem¬ 
brane,  which,  retaining  its  attachments  at 
the  disc,  and  at  and  in  front  of  the  ora 
serrata,  floats  freely  on  any  sudden  move¬ 
ment  of  the  eye  between  the  much-increased 
fluid  of  the  subhyaloid  space  and  that  of 
the  canal  of  Cloquet.  From  the  want  of 
proper  support,  detachment  of  the  retina 
and  trembling  of  the  iris  are  easily  brought 
about.  Finer  vitreous  opacities — for  the 
most  part  invisible  by  the  ophthalmoscope 
—the  result  of  very  slight  inflammation, 
are  also  much  complained  of  by  myopic 
patients.  The  opacities  of  syphilitic  hyalitis 
present  at  first  a  fine  dust-like  appearance. 
They  may  entirely  disappear,  or  floating 
opacities  like  those  described  in  extreme 
myopia  may  be  formed.  The  retina  is  also 
involved  in  this  condition,  so  that  the  disease 
is  really  a  retino -hyalitis. 

Cysticercus  in  the  vitreous  is  very  rare 
in  this  country  as  compared  with  Germany. 
The  cyst  is  of  rounded  form,  with  bluish- 
grey  surface  and  wdiite  shining  margin. 
The  hyalitis  aroused  by  it  may  be  slight ; 
but  irido- choroiditis  and  shrinking  of  the 
globe  are  the  more  common  result. 

Penetrating  foreign  bodies ,  such  as 
fragments  of  metal  and  gun-cap,  if  they  do 
not  cause  speedy  suppurative  panophthal¬ 
mitis,  usually  result  in  the  same  manner. 

Hcemorrhages  into  the  vitreous  may 
depend  upon  some  constitutional  condition, 
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sucli  as  gout,  haemophilia,  or  anaemia ;  but 
they  sometimes  occur,  especially  in  young 
adults,  without  obvious  cause.  One  eye 
alone  is  frequently  affected,  and  relapses 
are  not  uncommon.  Minute  haemorrhages 
are  sometimes  found  in  severe  glaucoma, 
and  depend  on  disease  of  the  vascular 
walls.  The  opacity  resulting  from  blood- 
infiltrations  is  greater  than  can  be  caused 
by  the  amount  of  blood  present,  and  is 
due  to  a  secondary  hyalitis.  The  result  is, 
usually,  the  formation  of  opaque  films  or 
of  freely  floating  shreds,  as  has  been  de¬ 
scribed  in  myopia.  Similar  appearances 
are  common  after  retinal  detachments  from 
blows,  and  are  probably  there  also  of  haemor¬ 
rhagic  origin. 

Tubercle  or  glioma  cells  may  infiltrate 
the  vitreous,  extending  loosely  from  the 
adjacent  affected  retina  or  uveal  tract. 
It  is  even  supposed  that  tubercle  may 
develop  primarily  within  the  vitreous. 

Persistent  hyaloid  artery  is  rare.  It  is 
seen  as  a  greyish  cord  extending  along  the 
canal  of  Cloquet,  from  the  disc  to  the  back 
of  the  lens-capsule. 

Muscce  volitantes  are  only  subjectively 
observed  by  the  patient,  and  trouble  him 
more  or  less  according  to  the  sensitiveness 
of  his  retina.  They  continue  their  move¬ 
ment  after  the  eye  has  been  brought  sud¬ 
denly  to  rest,  and  thus  can  be  diagnosed 
from  the  fixed  opacities,  which  may  be  of 
serious  moment.  Against  a  white  surface, 
they  present  to  him  the  appearance  of  fine 
filaments  which  are  variously  twisted  and 
beaded.  They  are  supposed  to  be  due  to 
minute  opacities,  which  normally  exist  with¬ 
in  the  substance  of  the  vitreous. 

Fluid  degeneration  of  the  vitreous 
(synchysis)  occasionally  occurs  as  a  senile  , 
change.  It  is  indicated  ophthalmoscopically 
by  the  free  mobility  of  fine  suspended  par¬ 
ticles,  and  also  by  tremulousness  of  the  iris 
(iridodonesis).  The  floating  particles  may 
appear  very  bright  and  glistening  (sparkling 
synchysis).  They  are  made  of  cholesterine 
crystals,  in  occasional  association  with  tyro¬ 
sine  and  phosphates. 

The  pathology  of  hyalitis  has  been  much 
discussed.  The  increased  corpuscular  ele¬ 
ments,  which  at  its  onset  give  increased 
firmness  to  the  vitreous,  must  be  derived 
either  from  immigration  from  the  neigh¬ 
bouring  blood-vessels,  or  from  a  multiplica¬ 
tion  of  the  rarely-occurring  corpuscular 
elements  of  the  vitreous  itself.  These  are 
either  small  (diam.  =  *009)  and  rounded, 
with  comparatively  large  nuclei,  or  similar 
in  body  to  these  but  tailed,  or  much  larger 
(diam.  =  -024),  well-defined  and  vesicular, 


with  lateral  nucleus.  The  first-described  is 
probably  the  form  from  which  the  others 
are  derived,  and  is  most  abundant  in  the 
peripheral  parts  of  the  vitreous.  Immigra¬ 
tion  must  be  the  main  factor  in  metastatic 
suppuration  and  in  the  rapidly- developing 
cases  of  suppurative  panophthalmitis  from 
local  injuries.  But  slight  local  abscess  of 
the  vitreous,  or  non -suppurative  hyalitis 
developing  round  a  foreign  body,  is  far  more 
likely  to  be  due  to  a  direct  cell-proliferation, 
since  the  surrounding  vitreous  has  occa¬ 
sionally  been  observed  to  remain  clear 
during  the  development  of  such  local  pro¬ 
cesses.  Moreover,  in  the  earlier  stages  of 
suppuration  of  the  entire  vitreous,  we  find 
the  opacity  not  universally  distributed  but 
collected  mainly  into  two  areas,  one  cover¬ 
ing  the  ciliary  body  and  in  less  degree  the 
optic  disc  and  retina,  and  the  other  occupy¬ 
ing  the  vitreous  centre.  The  last  is  mainly 
constituted  by  large  granular  cells  of  faint 
outline  and  faint  feebly-staining  nucleus, 
each  very  like  in  many  respects  to  the  larger 
cells  of  the  normal  vitreous ;  whereas  the 
former  contains,  together  with  a  few  of  these, 
many  smaller  multinucleated  corpuscles. 
The  larger  cells  of  the  centre  are  probably, 
like  those  of  local  abscesses,  derived  from 
a  proliferation  of  the  smaller  vitreous 
corpuscles,  whereas  the  cells  of  theper^hery 
are  derived  mainly  from  the  neighbouring 
blood-vessels,  to  whose  colourless  corpuscles, 
as  seen  within  their  lumen,  they  present  a 
very  close  resemblance.  But  the  multinu¬ 
cleated  corpuscles,  whencesoever  derived,  are 
certainly  in  a  state  of  very  rapid  prolifera¬ 
tion.  In  non -suppurative  hyalitis  many- 
tailed  cells  are  ultimately  developed,  by  the 
contraction  of  which  the  condensed  filmy 
vitreous  occupies  less  space.  Such  cells 
are  most  abundant  near  the  ciliary  body, 
where  they  may  often  be  seen  to  extend 
from  between  the  elements-  of  the  pars 
ciliaris  retinae.  Or,  if  similarly  connected 
with  the  retina,  they  will  by  their  contrac¬ 
tion  detach  this  membrane.  Otherwise,  the 
vitreous  may  leave  the  retina  in  situ,  and 
form  a  well-defined  translucent  hemisphere 
on  the  posterior  surface  of  the  lens  and  ciliary 
body,  or  a  convolvulus-like  detachment. 

Treatment. —  When  suppuration  ap¬ 
pears  to  be  threatened,  we  shall  find  local 
warmth,  together  with  the  internal  use  of 
quinine  and  stimulants,  to  be  the  best 
means  at  our  disposal.  If  foreign  bodies 
are  the  cause,  their  removal,  either  by  the 
magnet  or  otherwise,  should  be  attempted. 
Failing  the  accomplishment  of  this,  we 
should  proceed  at  once  to  the  enucleation 
of  the  globe.  The  symptoms  of  fully  de- 
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veloped  suppurative  panophthalmitis  are 
only  relieved  by  time  or  by  the  enucleation 
of  the  globe.  Cysticercus  may,  in  rare 
cases,  be  successfully  removed  by  operation. 
The  hyalitis  of  myopia  demands  rest,  the 
use  of  tinted  lenses  of  proper  strength, 
and  local  blood-letting.  That  of  syphilis 
is  most  effectually  treated  by  mercury.  If 
circumstances  will  not  allow  of  the  suffi¬ 
ciently  free  and  long-continued  administra¬ 
tion  of  this  drug  by  the  mouth,  we  shall  do 
well  to  give  daily  vapour-baths  of  calomel 
(gr.  x.).  Or  percliloride  of  mercury  in 
aqueous  solution  (1-60)  should  be  daily 
injected  into  the  muscles,  in  doses  of  from 
2  to  6  minims.  Vitreous  haemorrhages, 
supposed  to  be  dependent  on  gout,  will  be 
best  treated  by  the  regimen  and  drugs  ap¬ 
propriate  to  this  disease.  Those  due  to 
anaemia  will  be  favourably  influenced  by 
the  administration  of  iron  and  of  arsenic. 
In  any  case  the  bowels  should  be  carefully 
regulated.  Hot  foot-baths  may  be  also  of 
use  m  recent  cases.  Nitrate  of  pilocarpine 
has  been  vaunted  as  a  means  of  removing 
vitreous  opacities.  It  should  be  given  sub¬ 
cutaneously  in  daily  diaphoretic  doses  (gr.  £). 
But  the  writer’s  experience  has  not  con¬ 
firmed  the  statements  as  to  its  value.  The 
constant  electrical  current  may  daily  be 
used  for  ten  minutes,  in  strength  just  suffi¬ 
cient  for  the  patient  to  appreciate  a  flash 
when  the  current  is  made  or  broken.  One 
pole  should  be  placed  on  the  nape  of  the 
neck  and  the  other  over  the  closed  lids. 
Some,  however,  prefer  the  interrupted 
current.  Muse  as  volitantes  and  persistent 
hyaloid  artery  admit  of  no  treatment. 

W.  A.  Brailey. 

VOMITING  as  a  Symptom  in  In¬ 
juries  and  Surgical  Diseases. — In  the  fol¬ 
lowing  injuries  vomiting  as  a  symptom  is 
of  importance  : — 

(1)  Head -Injuries.  —  Concussion  is 
commonly  followed  by  vomiting,  even  in 
slight  cases.  The  symptom  comes  on  at 
the  commencement  or  during  the  period  of 
reaction,  and  is  favourable.  Care  should 
be  taken  to  turn  the  patient’s  head  well  on 
one  side.  In  slight  cases  of  concussion, 
the  patient  does  not  usually  vomit  more 
than  once  or  twice.  More  persistent  vomit¬ 
ing,  without  corresponding  reaction,  points 
rather  to  contusion  or  laceration  of  the 
brain.  In  some  cases  of  head-injury,  with 
but  slight  cerebral  symptoms,  the  vomiting 
is  oft-repeated  ;  hi  such  cases  it  is  probable 
that  the  vomiting  centre  in  the  medulla 
has  suffered  injury  or  disturbance.  See 
Head-Injuries. 


(2)  Spinal  Injuries. — Injuries  to  the 
cervical,  more  rarely  to  the  upper  dorsal 
spine,  are  occasionally  followed  by  persis¬ 
tent  vomiting.  Mr.  Erichsen  records  a  case 
in  which,  after  a  blow  on  the  cervical  spine, 
vomiting  persisted  daily  for  many  months. 
Usually,  the  symptom  occurs  soon  after  the 
injury.  In  head  and  spinal  injuries  the 
vomiting  is  attended  with  little  or  no  retch¬ 
ing  or  distress,  and  it  does  not  become  ster- 
coraceous  ;  the  tongue  remains  clean,  and 
the  breath  pure.  One-grain  doses  of  calomel, 
frequently  repeated,  will  often  relieve  the 
symptom.  See  Back  and  Spine,  Injuries 
of  the. 

(3)  Abdominal  Injuries. — These  are  all 
likely  to  be  followed  by  vomiting,  which  is 
indeed  a  most  constant,  though  not  an  in¬ 
variable,  symptom.  When  the  rupture  is 
high  up  the  vomit  is  usually  bloody.  It  is 
persistent,  attended  with  severe  pain,  great 
collapse,  and  commonly  occurs  early,  while 
the  retching  is  constant.  In  a  case,  how¬ 
ever,  of  ruptured  duodenum  imder  the 
writer’s  care,  in  which  the  patient  walked 
into  the  hospital  and  thought  he  was 
scarcely  injured,  the  vomiting  did  not  com¬ 
mence  for  some  hours  and  was  very  slight. 
As  a  rule,  however,  the  nearer  the  injury 
is  to  the  stomach  the  earlier  does  the 
vomiting  begin.  See  Abdomen,  Injuries 
of  the. 

(4)  Surgical  Diseases. — In  all  cases  of 
intestinal  obstruction,  vomiting  is  a  most 
important  symptom.  In  acute  obstruction, 
arising  from  volvulus,  intussusception,  &c., 
it  commences  early,  persists,  is  associated 
with  great  pain,  and  rapidly  becomes  ster- 
coraceous.  At  first  the  vomit  is  green  and 
watery,  then  contains  much  mucus ;  soon 
it  becomes  darker  in  colour,  and  then  ac¬ 
quires  the  characteristic  odour.  The  time 
that  elapses  before  the  vomit  becomes  ster- 
coraceous  affords  no  reliable  test  as  to  the 
situation  of  the  obstruction.  The  vomit, 
though  spoken  of  as  faeculent,  is  not  actually 
so.  The  theory  of  ‘  inverted  peristaltic  ac¬ 
tion  of  the  intestines  ’  is  now,  the  writer 
believes,  abandoned,  and  the  vomiting  as¬ 
cribed  to  nervous  influence.  See  Intes¬ 
tinal  Obstruction. 

Acute  strangulation  or  internal  hernia 
not  involving  the  intestine  will  give  rise 
to  vomiting  of  the  same  description,  for 
vomiting  will  occur  when  any  of  the  ab¬ 
dominal  contents  are  strangulated — e.g.  a 
portion  of  omentum  or  of  the  bladder,  &c. 
Often,  in  the  former  case,  the  omentum 
seems  to  constitute  the  sole  contents  of  a 
hernia,  but  includes  and  is  wrapped  over  a 
loop  of  gut,  forming  an  ‘  omental  sac.’  So, 
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too,  when  an  empty  hernial  sac  is  inflamed, 
in  acute  orchitis  of  a  retained  testis,  &c.  ; 
in  fact,  when  the  lesion  affects  any  part 
supplied  by  the  abdominal  sympathetic 
nerves. 

The  symptom,  if  persistent,  is  the  most 
important  indication  for  operation  ;  if 
allowed  to  go  on  too  long,  it  will  not  cease 
after  relief  of  the  obstruction  by  operation. 
In  external  strangulated  hernia  the  symp¬ 
toms,  as  regards  vomiting,  are  the  same  as 
in  the  preceding  cases.  In  rare  cases  of 
strangulated  hernia  vomiting  is  a  late  symp¬ 
tom,  but  in  such  there  will  be  a  feeling  of 
nausea  and  a  tendency  to  retch.  The  more 
acute  the  strangulation  the  earlier  will  the 
vomiting  commence  ;  but  it  often  happens, 
particularly  in  old  hernise,  that  the  patient 
vomits  once  almost  immediately  after  the 
descent  of  the  hernia,  especially  when,  as 
too  often  happens,  some  purgative  medicine 
has  been  taken.  The  hernia  may  still, 
though  irreducible,  not  be  strangulated. 
Bearing  this  in  mind,  it  may  be  laid  down 
as  a  rule  in  cases  of  strangulated  hernia,  [ 
that  the  occurrence  of  decided  vomiting,  if 
repeated  on  more  than  three  occasions, 
demands  gentle  taxis  under  anaesthesia,  and 
if  this  fails,  operation.  More  lives  would 
be  saved  if  the  greater  gravity  of  the  opera¬ 
tion  did  not  too  often  deter  the  surgeon 
from  adopting  the  same  rules  of  treatment 
in  acute  internal  obstruction.  Persistent 
vomiting  after  operation  for  obstruction  is 
the  most  grave  symptom  that  can  occur. 
See  Hernia,  Strangulated. 

In  the  rare  form  of  hernia  known  as 
Littre’s,  or  partial  enterocele,  the  vomiting 
is  less  persistent,  and  not  stercoraceous  ;  but 
in  these  cases  no  complete  obstruction 
exists,  as  is  constantly  shown  by  the  pas¬ 
sage  of  faeces. 

In  chronic  intestinal  diseases  vomiting 
marks  the  completion  of  obstruction.  It  is 
rare  consequently  in  malignant  disease  of 
the  intestines. 

It  not  infrequently  happens  that,  after 
operation  for  strangulated  umbilical  hernia, 
the  division  of  the  stricture  is  almost  im¬ 
mediately  followed  by  profuse  vomiting 
attended  with  scarcely  any  contraction  of 
the  abdominal  muscles.  It  will  occur  when 
the  stomach  or  upper  part  of  small  intestine 
is  involved.  This  passive  kind  of  vomiting 
occurs  when  the  stomach  is  full  of  unab¬ 
sorbed  fluid,  and  is  the  gravest  possible 
symptom.  Vomiting  occurs  early  in  all 
forms  of  acute  peritonitis.  The  pain  is  often 
intense  in  these  cases,  but  the  vomit  does 
not  tend  to  become  faeculent.  In  profound 
shock,  after  grave  operations,  vomiting  occurs  j 


often  in  a  severe  and  constant  form.  Here 
nutrient  and  stimulant  enemata  are  de¬ 
manded.  C.  T.  Dent. 

VULVA,  Affections  of  the. —  The 
vulva,  or  external  genital  apparatus  in  the 
female,  comprises  the  following  parts  : — 
In  front  is  situated  the  eminence  known  as 
the  mons  pubis,  wdience  on  either  side  ex¬ 
tend  backwards  the  labia  major  a,  which 
limit  the  genital  fissure  behind  by  their 
union  in  a  thin  fold  of  mucous  membrane, 
the  fourchette,  at  the  anterior  border  of  the 
perineum.  From  the  clitoris,  seated  im¬ 
mediately  beneath  the  mons,  two  diverging 
folds  of  mucous  membrane  enclosing  erec¬ 
tile  tissue,  and  known  as  the  labia  minora, 
or  nymphce,  pass  backwards  to  blend  with 
the  inner  surface  of  the  labia  majora.  The 
intervening  space,  termed  the  vestibule, 
shows  the  opening  of  the  urethral  canal 
{meatus  urinarius)  seated  in  the  middle  line 
immediately  in  front  of  the  vaginal  orifice. 

I.  Malformations,  involving  more  or 
less  complete  obliteration  of  the  genital 
fissure,  are  always  congenital,  and  con¬ 
stitute  one  or  other  of  the  various  forms  of 
the  condition  usually  known  as  herma¬ 
phroditism. 

Adhesion  of  the  Nymph ce  is  a  minor 
malformation  occasionally  found  in  young 
children,  either  as  a  congenital  condition  or 
as  the  result  of  some  local  inflammatory 
mischief  in  early  infancy.  On  separating 
the  labia  majora  in  such  cases,  the  vulvar 
opening  is  seen  to  be  partly  occluded  by 
a  membranous  structure  connecting  the 
margins  of  the  nymph®,  and  continuous 
posteriorly  with  the  skin  of  the  perineum. 
The  membrane,  however,  is  always  de¬ 
ficient  anteriorly,  where  an  aperture  exists 
corresponding  with  the  opening  of  the 
meatus  urinarius  ;  and  the  introduction  of 
a  probe  at  this  point  will  at  once  reveal  the 
true  nature  of  the  deformity. 

Treatment. — The  adhesion,  as  a  rule, 
can  be  easily  torn  through  by  means  of  a 
probe,  or  by  forcible  separation  of  the  parts  ; 
but,  if  necessary,  it  can  be  divided  on  a  di¬ 
rector  with  the  knife  ;  the  only  after-treat¬ 
ment  required  being  the  introduction  of  a 
strip  of  oiled  lint  for  a  few  days,  in  order  to 
prevent  re-union  of  the  torn  surfaces. 

Hypertrophy  of  the  Clitoris  is  some¬ 
times  seen  in  infants.  Removal  by  means 
of  the  thermo-cautery  may  be  deemed 
advisable. 

Acquired  malformations  in  the  adult, 
as  the  result  of  cicatricial  contractions  after 
sloughing  due  to  injury,  are  extremely 
rare. 
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II.  Surgical  Injuries. — Contused  or 
incised  luounds  of  the  labia  occur  either 
from  intentional  violence,  as  kicks,  blows,  or 
stabs  ;  or  more  commonly  as  accidental  in¬ 
juries,  from  falling  or  sitting  upon  some 
pointed  or  sharp-edged  object.  The  ex¬ 
treme  vascularity  of  the  tissues,  while 
always  causing  free  haemorrhage  at  the 
time  of  the  accident,  has  the  advantage  of 
promoting  rapid  healing. 

Treatment. — After  careful  cleansing,  the 
skin-edges  should  be  accurately  adjusted  by 
sutures,  and  a  dry  pad  of  some  antiseptic 
material  be  applied  to  the  vulva  and  re¬ 
tained  in  place  by  a  T -bandage,  the  patient 
meantime  being  confined  to  bed.  Should 
leucorrheal  discharge  exist,  daily  syringing 
of  the  vagina  with  a  carbolised  lotion  will 
be  required  in  order  to  avoid  any  decompo¬ 
sition. 

Contusions — due  to  violence — may  lead 
to  considerable  swelling  and  inflammation 
of  the  labia,  best  treated  by  the  early  and 
continuous  application  of  cold  compresses. 

Hcematoma,  or  thrombus ,  are  terms 
applied  to  a  rapidly  formed  swelling  of  the 
labium,  caused  by  a  subcutaneous  effusion 
of  blood — an  accident  which  is  favoured  by  a 
varicose  condition  of  the  vessels  of  the  part 
consequent  upon  intrapelvic  pressure.  In 
addition  to  external  violence  as  an  exciting 
cause  of  this  injury,  may  be  mentioned  the 
pressure  of  the  child’s  head  during  parturi¬ 
tion,  or  even  the  sudden  strain  of  a  violent 
muscular  effort — inducing  rupture  of  an 
over- distended  vein.  The  rapid  formation 
of  the  swelling,  in  a  patient  subject  to  varix, 
will  at  once  suggest  the  true  nature  of  the 
injury. 

Treatment. —  Absolute  rest,  with  the 
continuous  application  of  an  ice-bag,  will 
prevent  further  effusion  and  favour  ab¬ 
sorption.  For  some  few  days  after  the 
accident,  the  bladder  and  rectum  should  be 
evacuated  without  the  patient’s  being  al¬ 
lowed  to  strain  in  any  way.  If  suppura¬ 
tion  occur,  poulticing,  followed  by  early 
incision,  will  be  required.  This  operation 
should,  as  far  as  possible,  be  performed  with 
all  antiseptic  precautions,  in  order  to  avoid 
risk  of  septic  absorption,  especially  when 
the  accident  has  occurred  during  parturition. 

Lacerated  contusions ,  with  free  ex¬ 
ternal  haemorrhage  from  a  ruptured  vari¬ 
cose  vein,  may  prove  rapidly  fatal  from 
loss  of  blood.  The  patient  should  at  once 
assume  the  recumbent  position,  when  firm 
pressure  by  means  of  a  pad  and  a  T-bandage 
will  usually  control  the  bleeding. 

Fissures  about  the  nymphae  or  four- 
chette,  resulting  from  injuries  inflicted 


during  coitus  or  a  first  labour,  sometimes 
give  rise  to  much  discomfort  and  pain 
on  exertion,  and  may  even  render  in¬ 
tercourse  unbearable.  Complete  rest  for 
a  few  days,  combined  with  the  use  of 
boracic  acid  ointment  or  of  some  other 
mild  application,  will  in  most  cases  readily 
suffice  for  their  cure,  when  recent.  Fail¬ 
ing  this,  division  with  a  sharp  knife,  fol¬ 
lowed  by  the  employment  of  iodoform 
powder  or  ointment,  may  be  required. 

III.  Inflammation  of  the  Vulva 
{Vulvitis). — 1.  hi  Children. — Simple  catar¬ 
rhal  inflammation  of  the  mucous  surfaces 
occurs  in  weakly  infants  from  neglect  of 
cleanliness,  or  from  sympathetic  irritation 
due  to  the  presence  of  thread- worms.  The 
parts  are  found  swollen  and  tender,  and 
bathed  in  muco-pus. 

Treatment.  —  Frequent  ablution  with 
warm  lead  lotion,  followed  by  the  applica¬ 
tion  of  boracic  acid  ointment,  will  usually 
effect  a  cure,  if  any  co-existing  source  of 
irritation  be  at  the  same  time  removed. 

Noma  is  a  rare  disease  met  with  in  un¬ 
healthy,  ill-fed  children  during  the  course 
of,  or  as  a  sequela  to,  measles,  scarlet  fever, 
or  typhoid.  The  affection,  which  com¬ 
mences  by  the  formation  of  a  small  vesicle 
seated  upon  an  indurated  base,  leads  rapid¬ 
ly  to  localised  gangrene  of  the  part,  accom¬ 
panied  by  much  inflammatory  oedema. 
Constitutional  symptoms  are  always  severe, 
and  may  readily  induce  fatal  exhaustion. 

Treatment. — The  constant  use  of  warm 
charcoal  poultices,  or  of  strips  of  lint 
soaked  in  hot  boracic  lotion  and  covered 
with  oiled  silk,  answers  best  as  local  treat¬ 
ment.  Meanwhile,  good  nourishment  and 
wine  must  be  freely  administered,  and  the 
patient’s  strength  maintained  by  means  of 
a  mixture  containing  ammonia  and  bark, 
or  chlorate  of  potash  and  quinine. 

2.  In  Adults. — Simple  vulvitis,  due  to 
deficient  cleanliness,  irritating  vaginal  dis¬ 
charges,  skin-affections,  or  other  sources  of 
irritation,  is  not  of  very  uncommon  occur¬ 
rence,  and  if  neglected  may  readily  become 
chronic.  In  the  acute  form,  the  parts  are 
swollen  and  tender,  the  mucous  surfaces 
red  and  irritable,  and  coated  with  muco¬ 
purulent  discharge.  The  chronic  form  is 
always  accompanied  by  much  irritation 
(pruritus)  ;  the  labia  are  thickened  and  in¬ 
durated,  and  often  the  seat  of  painful 
fissures. 

Treatment  during  the  acute  stage  re¬ 
quires  rest  in  bed,  combined  with  avoidance 
of  all  friction  between  the  opposed  surfaces, 
which  should  be  frequently  bathed  with 
warm  lead  lotion  and  kept  covered  with 
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strips  of  wet  lint  protected  by  means  of 
oiled  silk.  Should  abscess  of  the  labium 
occur,  it  must  be  opened  by  an  early  in¬ 
cision.  When  the  affection  has  become 
chronic ,  any  discoverable  cause  of  irrita¬ 
tion  must  be  removed,  and  the  parts  then 
kept  scrupulously  clean  and  frequently 
dusted  over  with  oxide  of  zinc  and  starch 
powder. 

Specific  vulvitis,  due  to  gonorrhoea,  does 
not  differ  materially  from  the  ordinary 
acute  affection,  excepting  that  it  is  usually 
accompanied  by  some  urethritis,  and  often 
leads  to  formation  of  abscess.  The  vaginal 
mucous  membrane  also  is  very  often 
acutely  inflamed  at  the  same  time.  For 
treatment,  sec  Vagina,  Acute  Inflammation 
of  the. 

IV.  Skin-Affections.  —  1.  Eruptions 
affecting  the  vulva  —  whatever  be  their 
nature  or  origin  —  invariably  give  rise  to 
intense  irritation  (pruritus),  relief  from 
which  is  usually  sought  in  rubbing  or 
scratching.  This,  in  time,  leads  to  abra¬ 
sions  and  inflammatory  changes,  which 
readily  mask  the  original  characters  of  the 
eruption,  and,  in  long-standing  cases,  may 
induce  marked  alterations  in  the  appear¬ 
ance  of  the  parts  due  to  thickening  and  in¬ 
duration  of  the  tissues. 

2.  Parasites. — The  presence  of  th epedi- 
culus  pubis  causes  a  lichenoid  eruption 
chiefly  affecting  the  mons  and  adjacent 
parts  of  the  labia  majora.  The  large  size 
and  colour  of  the  parasite  render  its  de¬ 
tection  an  easy  matter.  Thorough  inunc¬ 
tion  of  a  mercurial  ointment,  or  frequent 
ablution  with  1-20  carbolic  lotion,  followed 
by  the  application  of  a  vaseline  ointment 
containing  one  part  in  ten  of  carbolic  acid, 
will  usually  destroy  the  source  of  irritation 
and  cure  the  disease. 

The  only  other  parasitic  affection  here 
met  with  is  scabies ,  which  may  cause  an 
impetiginous  eruption  involving  the  mons 
and  the  neighbouring  parts  of  the  abdomen 
and  thighs.  The  characteristic  itching  and 
the  existence  of  the  rash  elsewhere — about 
the  patient’s  wrists  and  fingers  —  will 
suggest  the  nature  of  the  disease,  which 
yields  readily  to  the  use  of  sulphur  oint¬ 
ment. 

Venereal  Warts  (Verruca),  are  met 
with  on  the  vulva  quite  independently  of 
any  constitutional  taint,  but  simply  as  the 
result  of  persistent  irritation  of  the  muco¬ 
cutaneous  surfaces  from  neglect  of  cleanli¬ 
ness.  They  are  thus  not  uncommonly 
found  coexistent  with  gonorrhoeal  discharges. 
Their  most  usual  seat  is  on  the  inner  aspect 
of  the  labia,  where  they  appear  as  irregular 
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cauliflower -like  growths,  often  more  or  less 
pendulous,  and  occasionally  of  considerable 
size. 

Treatment.  —  When  small,  they  are 
readily  removable  with  scissors,  after  which 
their  base  should  be  touched  with  nitrate 
of  silver.  Scrupulous  attention  to  cleanli¬ 
ness,  and  the  use  of  a  dusting  powder  of 
oxide  of  zinc,  or  calomel  and  starch,  will 
usually  prevent  recurrence.  If  large,  the 
growths  should  be  removed  with  the  help 
of  the  thermo-cautery,  in  order  to  avoid 
haemorrhage. 

Chancres  occurring  upon  the  female 
genitals  may  be  either  simple  (non-infect¬ 
ing)  or  specific  (syphilitic).  Their  most 
usual  situation  is  just  within  the  fourchette, 
or  upon  the  nympliae  ;  but  they  may  oc¬ 
casionally  be  seen  upon  the  cervix  uteri ; 
and  very  rarely  upon  the  vaginal  mucous 
membrane.  When  seated  externally,  they 
are  sometimes  difficult  of  detection,  owing 
to  the  inflammatory  oedema  caused  by  the 
irritation  due  to  their  presence. 

The  simple  non-infecting  chancre  is  the 
form  most  commonly  met  with,  occurring 
usually  as  multiple  sores  of  a  circular  shape 
with  sharply-cut  but  shallow  edges,  and 
often  accompanied  by  much  swelling  and 
tenderness  of  the  parts. 

Treatment. — A  crystalline  powder  of 
iodoform,  dusted  upon  the  sores  twice  daily, 
will  rapidly  modify  their  character  and  pro¬ 
mote  their  healing.  All  friction  between 
the  opposed  surfaces  of  the  labia  must, 
meantime,  be  avoided  by  the  interposition 
of  strips  of  lint  spread  with  boracic  acid  or 
some  other  antiseptic  ointment,  and  when¬ 
ever  possible  the  patient  should  be  confined 
to  bed.  If  thought  desirable  to  at  once 
destroy  the  special  virus  of  the  sores,  this 
may  be  effected  by  the  application  of  fum¬ 
ing  nitric  acid,  while  the  patient  is  anaes¬ 
thetised  ;  on  the  separation  of -the  resulting 
slough,  a  healthy  surface  is  left,  which  will 
heal  readily  if  perfect  cleanliness  be  en¬ 
sured  with  avoidance  of  friction. 

The  specific  or  syphilitic  chancre  occur¬ 
ring  on  the  mucous  surfaces  of  the  fe¬ 
male  genitals  rarely  presents  the  character¬ 
istic  induration  of  the  true  Hunterian  sore, 
owing  to  the  constant  moisture  of  the  part. 
When  seated  upon  the  mons  or  the  outer 
aspect  of  the  labia,  it  will,  however,  possess 
the  ordinary  features  of  a  hard  chancre. 
In  any  given  case,  the  presence  of  a  single 
sore,  apart  from  its  special  character,  which 
may  be  masked  by  its  situation  and  by  the 
degree  of  irritation  to  which  it  has  been 
exposed,  will  point  to  the  probability  of  a 
specific  origin. 
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Treatment. — Beyond  strict  attention  to 
cleanliness,  and  the  snbdnal  of  inflamma¬ 
tion  by  appropriate  means,  the  local  treat¬ 
ment  consists  in  the  use  of  black  wash,  or 
of  calomel  and  starch  powTder  as  a  dry  ap¬ 
plication.  For  the  constitutional  manage¬ 
ment  of  the  patient,  see  Syphilis. 

Mucous  Tubercles  are  met  with  as  a 
local  secondary  manifestation  of  constitu¬ 
tional  syphilis,  which  fact  in  relation  to 
their  origin  constitutes  an  important  dis¬ 
tinction  between  them  and  the  ordinary 
venereal  warts.  They  consist  of  flat,  broad- 
based,  slightly  elevated  patches  of  soft  papil¬ 
lary  growth,  usually  seated  upon  the  inner 
surface  of  the  labia,  where  they  readily 
spread  by  contact.  The  discharge  due  to 
their  presence  is  extremely  contagious. 

Treatment.  —  Frequent  ablutions,  fol¬ 
lowed  by  the  use  of  a  calomel  and  starch 
dusting  powder  will  answer  best  in  the  way 
of  local  treatment,  which  must  be  supple¬ 
mented  by  constitutional  remedies. 

V.  Tumours. — Hypertrophy. — A  simple 
variety  of  this  deformity  is  occasionally 
seen  affecting  the  labia  minora,  which  may 
become  so  thickened  and  pendulous  as  to 
cause  serious  inconvenience,  and  thus  re¬ 
quire  removal.  Another  form  of  enlarge¬ 
ment,  often  traceable  to  syphilis,  and  re¬ 
sembling  in  a  minor  degree  the  condition 
known  as  elephantiasis  in  tropical  countries, 
is  sometimes  met  with  involving  the  labia 
majora,  and  thence  extending  forwards 
over  the  mons  and  backwards  over  the  skin 
of  the  perineum.  The  clitoris  is  also  oc¬ 
casionally  the  seat  of  this  disease.  The 
growth,  which  consists  in  a  thickening  of 
the  layers  of  the  true  skin,  combined  with 
increased  formation  of  connective  tissue 
and  dilatation  of  the  lymphatic  spaces  and 
ducts,  presents  on  the  surface  a  hard,  irre¬ 
gular,  tuberculated  appearance.  When  of 
long  standing,  it  may  constitute  a  mass  of 
considerable  size,  causing  much  discomfort 
by  its  weight  and  bulk.  Excision  with  the 
cautery  knife  is  the  proper  treatment  for 
all  such  growths. 

Fibromata,  identical  in  structure  with 
the  same  formations  as  met  with  in  the 
uterine  walls,  sometimes  develop  in  the 
labia  majora.  Their  tendency  is  to  be¬ 
come  pedunculate,  when  their  removal  is  a 
matter  of  no  difficulty. 

Lipomata,  originating  in  the  adipose 
tissue  of  the  mons  or  of  the  labia,  are  of 
rare  occurrence.  When  large  they  may  re¬ 
quire  to  be  excised. 

Cysts,  due  to  distension  of  the  vulvo¬ 
vaginal  glands,  as  the  result  of  inflamma¬ 
tory  occlusion  of  the  mouth  of  the  duct,  are 


not  infrequently  seen.  They  give  rise  to  an 
oval- shaped  or  somewhat  lobulated  swelling 
at  the  lower  part  of  the  labium,  tense  and 
elastic  to  the  touch,  and  not  tender  unless 
inflamed.  The  retained  secretion  consists 
of  a  clear  glairy  fluid,  occasionally  of  a 
brownish  hue. 

The  only  symptom  usually  complained 
of  is  discomfort  felt  in  walking  ;  but,  should 
the  cyst  inflame  and  suppurate,  it  will 
give  rise  to  all  the  signs  of  an  acute  ab¬ 
scess. 

Treatment  consists  in  complete  evacua¬ 
tion  of  the  cyst,  and  subsequent  destruction 
of  its  secreting  surface.  This  may  be  ef¬ 
fected,  after  free  incision  practised  on  the 
inner  aspect  of  the  labium,  by  seizing  the 
base  of  the  cyst  with  a  tenaculum  and 
everting  as  much  as  possible  of  its  wall, 
which  is  then  excised  with  scissors.  Another 
plan  consists  in  freely  destroying  the  lining 
membrane  by  means  of  the  tnermo-cautery. 
In  either  case,  the  cavity  should  be  after¬ 
wards  plugged  with  carbolised  lint  or  iodo¬ 
form  gauze,  and  allowed  to  close  by  granu¬ 
lation. 

Pudendal  hernia,  corresponding  with 
scrotal  hernia  in  the  male,  may  result  from 
a  congenital  patency  of  the  process  of  peri¬ 
toneum,  which  to  a  greater  or  less  extent 
invests  the  round  ligament  in  its  passage 
from  the  external  abdominal  ring  to  be  in¬ 
serted  into  the  dartoid  tissue  of  the  labium. 
The  possibility  of  such  a  condition,  although 
a  very  rare  one,  should  always  be  borne  in 
mind  when  examining  any  tumour  of  the  la¬ 
bium.  The  presence  of  the  prolapsed  gut,  apart 
from  the  occurrence  of  any  strangulation, 
which  is  extremely  uncommon  in  this  situa¬ 
tion,  usually  gives  rise  to  a  sense  of  dis¬ 
comfort  sufficient  to  draw  attention  to  the 
part.  Impulse  on  coughing,  with  resonance 
on  percussion,  combined  with  the  possibility 
of  reduction  by  taxis  and  position,  will 
serve  to  reveal  the  true  nature  of  the  swell¬ 
ing.  The  hernia  should  be  supported  by 
means  of  a  well-fitting  truss ;  or,  if  desir¬ 
able,  a  radical  cure  may  be  attempted. 

Hydrocele  of  the  canal  of  Nuclc  is  an 
extremely  rare  condition,  due  to  a  saccu¬ 
lated  collection  of  fluid  in  the  unobliterated 
portion  of  the  process  of  peritoneum  above 
alluded  to.  The  irreducibility  of  the  swell¬ 
ing  and  the  absence  of  resonance  and  im¬ 
pulse  would  serve  to  distinguish  it  from 
intestinal  prolapse  ;  while  puncture  with 
the  needle  of  a  hypodermic  syringe  would 
settle  the  diagnosis.  Aspiration  of  the  fluid 
followed  by  injection  of  tincture  of  iodine 
as  in  the  case  of  an  ordinary  hydrocele, 
constitutes  the  most  effectual  treatment. 
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VI.  New  Growths. — Malignant  disease 
of  the  vulva,  usually  of  an  epitheliomatous 
type,  is  not  very  uncommon,  although  much 
less  frequently  seen  than  cancer  of  the  cer¬ 
vix  uteri.  The  affection,  which  may  origi¬ 
nate  in  any  part  of  the  cutaneous  or  mucous 
surfaces,  usually  commences  in  the  imme¬ 
diate  neighbourhood  of  the  clitoris  as  a 
small  nodular  growth,  which  in  time  ulcer¬ 
ates  and  gives  rise  to  a  sore  with  raised  and 
indurated  margins,  showing  no  tendency  to 
heal.  Progress  at  first  is  slow  and  painless, 
but,  as  the  ulceration  extends,  severe  at¬ 
tacks  of  haemorrhage  occur,  and  rapidly  re¬ 
duce  the  patient’s  strength.  As  a  rule  the 
inguinal  glands  soon  become  involved. 

Treatment.  —  Complete  extirpation  of 
the  diseased  tissues  at  an  early  stage  of  the 
affection,  before  the  occurrence  of  secondary 
deposits,  offers  the  only  chance  of  relief. 


This  may  be  effected  by  means  of  the  knife 
or  scissors,  followed  by  the  application  of  the 
thermo-cautery  for  the  arrest  of  haemorrhage. 

Vascular  growth  of  the  meatus  nri- 
narius — urethral  caruncle — is  a  somewhat 
common  affection  in  middle-aged  women, 
often  productive  of  great  discomfort.  It 
may  be  described  as  a  species  of  angeioma 
developed  from  the  mucous  membrane  at 
the  entrance  of  the  urethral  canal,  where  it 
appears  as  a  vascular  excrescence  of  a 
bright  red  colour,  bleeding  readily  when 
touched,  and  usually  extremely  sensitive, 
often  to  such  a  degree  as  to  give  rise  to 
exquisite  agony  on  micturition  or  during 
coitus.  The  only  effectual  treatment  con¬ 
sists  in  destroying  the  growth  with  the 
thermo-cautery,  while  the  patient  is  under 
the  influence  of  an  anaesthetic. 

W.  A.  Meredith. 
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WARDROP’S  OPERATION  FOR 
ANEURISM.  See  Aneurism. 

WARTS  (Synon.  Yerrucae). — Warts  are 
small  growths  mainly  consisting  of  hyper¬ 
trophied  papillae  of  the  skin. 

Several  distinct  growths  besides  the 
true  wart  (Verruca  vulgaris)  are  included 
under  the  general  term  ‘  warts.’  Tyloma 
is  sometimes  regarded  as  a  warty  growth, 
but  it  differs  altogether  from  warts  in 
structure,  being  simply  a  hypertrophic 
growth  of  epidermic  structures  without 
hypertrophy  of  the  papillary  layer  of  the 
skin. 

Warts  are  of  two  kinds — Acquired  ivarts 
and  Congenital  ivarts. 

Acquired  warts  are  met  with  in  two 
varieties — (1)  Verruca  vulgaris;  (2)  Ver¬ 
ruca  senilis. 

Verruca  Vulgaris.  —  Common  warts 
first  appear  under  the  cuticle  as  smooth, 
slightly  raised,  little  tumours  ;  as,  however, 
they  increase  in  size  and  prominence,  the 
smooth  epidermic  covering  is  lost,  and  then 
the  top  of  the  wart  presents  a  rough  granular 
or  filiform  surface,  which  is  due  to  the  ex¬ 
posure  of  the  enlarged  papillae.  Warts  may 
appear  on  any  part  of  the  body,  but  they 
are  most  common  on  the  hands  in  children, 
and  on  the  scalp  in  adults.  Sometimes 
they  appear  in  great  numbers,  so  as  to 
constitute  a  veritable  eruption.  The  writer 
has  met  with  several  instances  in  which 


the  face  of  a  patient  has  been  completely 
covered  with  small,  discrete,  warty  growths. 

Verruca  senilis  differs  from  the  com¬ 
mon  wart  in  being  softer  and  more  flat. 
Warts  of  this  kind  usually  occur  in  great 
numbers,  especially  on  the  backs  of  old 
people.  They  are  of  a  greasy  character, 
and  generally  of  a  darker  colour  than  the 
surrounding  skin.  They  are  essentially  a 
senile  change. 

Verruca  acrochordon,  see  Acrochor- 
don. 

Congenital  warts  are  not  very  common. 
They  do  not  generally  take  the  rounded 
shape  of  common  warts,  but  form  groups 
which  are  irregular  both  in  size  and  dis¬ 
tribution.  They  are  really  a  kind  of  mal¬ 
formation  of  a  limited  portion  of  the  skin, 
in  which  there  is  a  permanent  hypertrophy 
of  the  papillae.  Congenital  warty  growths 
generally  assume  a  dark  appearance,  and, 
when  they  form  considerable  and  elongated 
patches,  they  constitute  the  Ichthyosis 
hystrix  of  writers  ;  it  is,  however,  an  error 
to  regard  these  warty  patches  as  any  form 
of  ichthyosis,  which  is  essentially  a  sym¬ 
metrical  disease,  involving  changes  in  the 
skin  of  a  different  kind  altogether.  Con¬ 
genital  warty  growths  are  always  unsym- 
metrical  in  distribution,  are  wart-like  in 
structure,  and  are  surrounded  by  perfectly 
healthy  skin ;  in  these  respects  they  con¬ 
trast  remarkably  with  ichthyosis.  The 
term  Ichthyosis  hystrix  has  been  mis- 
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applied,  and  should  now  be  dropped  out  of 
our  nomenclature.  See  Ichthyosis. 

Treatment. — Soft  warts  are  easily  cured 
by  painting  them  daily  with  a  saturated 
solution  of  salicylic  acid  in  flexible  collo¬ 
dion.  The  best  caustic  for  hard  warts  is  a 
saturated  solution  of  potassa  fusa  in  water. 

R.  Liyeing. 

WASHING  OUT  THE  BLADDER. 

See  Prostatic  Hypertrophy. 

WATSON’S  PLASTER  OF  PARIS 
SWING  SPLINT  for  excision  of  the  knee 
consists  of  two  parts : — (1)  A  wooden  back 
splint  cut  away  freely  opposite  the  knee,  so 
that  the  leg  and  thigh  pieces  are  only  con¬ 
nected  by  a  narrow  bridge  behind  the  ham  ; 
(2)  a  suspension  rod,  made  of  telegraph 
wire  or  hoop  iron,  reaching  from  the  toes 
to  the  groin,  and  across  the  knee  in  the 
form  of  a  bracket.  The  limb  is  enveloped  in 
cotton-wool  and  placed  on  the  back  splint, 
to  which  it  is  fixed  by  plaster  of  Paris  band¬ 
ages.  The  suspension  rod  is  next  placed 
in  position  along  the  front  of  the  limb,  and 
fixed  by  the  final  layers  of  the  bandage. 
The  splint  is  suspended  to  a  cross-bar  placed 
over  the  bed. 

WEBBED  FINGERS. —  The  digits 
may  be  united  by  coalescence  of  the  bones 
(see  Fingers,  Congenital  Deformities  of 
the),  but  a  more  common  deformity  is  that 
known  as  web -fingers,  in  which  the  digits 
are  united  throughout  the  whole  or  part  of 
their  length  by  a  prolongation  of  skin,  simi¬ 
lar  in  nature  to  that  which  normally  inter¬ 
venes  between  their  bases.  Sometimes  the 
union  is  more  intimate  and  formed  by  a 
closer  union  of  the  deeper  tissues,  when  no 
separation  is  possible  ;  but,  with  the  more 
usual  web,  a  certain  amount  of  lateral 
movement  and  therefore  of  usefulness  is 
attainable.  The  deformity  is  less  often 
symmetrical  than  not. 

Treatment. — Where  a  true  web  exists, 
it  is  desirable  to  effect  an  artificial  separa¬ 
tion,  especially  of  the  thumb  from  the 
index,  and  of  the  little  finger  from  its 
neighbour,  and  of  the  other  fingers  in  order 
of  their  relative  importance.  Many  devices 
have  been  adopted  for  this  purpose.  The 
main  principle  should  be  to  avoid  cicatrisa¬ 
tion  as  far  as  possible ;  and  this  is  best 
effected  by  making  a  dorsal  and  a  palmar 
flap,  the  one  to  be  applied  to  the  outer 
edge  of  one  finger,  and  the  latter  to  the 
inner  edge  of  its  fellow.  When  the  union 
involves  the  deeper  structures,  more  harm 
than  good  will  come  of  interference,  though 
success  has  in  a  measure  been  obtained  by 


engrafting  skin  from  the  haunch  and  other 
parts. 

As  opposed  to  the  condition  above  de¬ 
scribed,  the  clefts  between  the  fingers  are 
sometimes  found  to  extend  for  an  unnatural 
distance  into  the  palm,  and  even  up  to  the 
carpus.  As  a  general  rule  such  conditions 
interfere  but  slightly  with  the  usefulness  of 
the  member,  and  surgical  interference  is 
more  likely  to  do  harm  than  good. 

John  H.  Morgan. 

WHITEHEAD’S  OPERATION.  See 

Tongue,  Operations  for  Removal  of  the. 

WHITLOW,  or  PARONYCHIA,  is  a 

generic  name  for  an  acute  inflammatory 
affection  of  a  finger,  which  is  often  ex¬ 
tremely  painful,  and  may  lead  to  very  se¬ 
rious  consequences.  The  varieties  of  the 
disease  are  easily  classified  according  to 
the  tissue  in  which  the  inflammation  com¬ 
mences,  and  the  symptoms  and  conse¬ 
quences  of  these  varieties  are  different  in 
degree  and  in  importance. 

1.  Acute  inflammation  of  the  skin 
(paronychia  ungualis).  This  is  by  far  the 
least  serious  form,  and  is  seen  most  fre¬ 
quently  in  children  as  the  result  of  some 
unhealthy  condition  of  the  blood. 

Symptoms. —  The  pulp  of  the  ungual 
phalanx  becomes  swollen,  and  is  slightly 
painful ;  it  is  at  first  red,  and  afterwards 
hot  and  throbbing.  On  the  third  or  fourth 
day  a  bulla  appears  containing  serum,  which 
becomes  mixed  with  pus,  and  often  with 
blood.  There  is  not  much  constitutional 
disturbance,  but  as  the  condition  of  one 
finger  improves,  others,  on  the  same  or  on 
the  opposite  hand,  become  similarly  affected. 
The  bulla  breaks,  and,  its  contents  becoming 
discharged,  the  surface  beneath  is  raw  and 
tender,  but  soon  is  covered  with  healthy 
epidermis. 

Treatment. — The  state  of  the  tongue 
and  of  the  bowels  should  be  corrected  by  a 
slight  mercurial  purgative,  and  some  tonic 
in  the  form  of  bark,  quinine,  or  iron  given 
internally.  The  fingers  must  be  frequently 
bathed  with  warm  water,  and  some  boracic 
ointment  on  lint  is  to  be  applied,  covered 
with  cotton-wool  to  promote  warmth  and 
to  prevent  injury. 

2.  A  more  painful  variety  of  whitlow  is 
that  in  which  the  inflammation  attacks  the 
areolar  tissue  of  the  last  phalanx.  This 
usually  results  from  the  introduction  of 
septic  matter  through  some  slight  scratch 
or  crack  in  the  skin,  although  this  cannot 
always  be  detected.  The  end  of  the  finger 
becomes  tense  both  on  the  palmar  and 
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dorsal  surfaces,  and  is  extremely  painful, 
with  throbbing  in  the  part.  The  inflamma¬ 
tion  may  spread  up  the  finger  and  into  the 
hand,  or  there  may  be  lymphangitis  with 
swelling  of  the  lymphatic  glands.  As  a 
rule,  however,  the  inflammation  is  confined 
to  the  structures  of  the  last  phalanx,  all  of 
which  may  become  implicated.  From  the 
fact  that  the  long  flexor  tendon  has  in  this 
situation  no  prolongation  of  its  sheath,  the 
tendon  at  its  insertion  frequently  becomes 
involved,  especially  if  proper  treatment  is 
delayed,  and  the  tendon  eventually  will 
come  away  as  a  slough,  and  necrosis  of  the 
phalanx  will  often  follow.  The  amount  of 
pus  is  small  in  proportion  to  the  pain  or  to 
the  constitutional  disturbance. 

Treatment  should  consist  of  making  at 
an  early  period  a  deep  clean  incision  along 
the  centre  of  the  palmar  surface  of  the 
phalanx.  This  should  never  be  carried  to 
the  end  of  the  finger,  where  the  large 
supply  of  nerve-ends  makes  the  part  ex¬ 
quisitely  tender.  It  is  well  not  to  wTait 
for  suppuration  to  occur,  and  indeed  it 
may  often  be  prevented  by  early  incision. 
Warm  antiseptic  lotions  should  be  applied, 
and  the  linger  should  be  frequently  held  in 
very  hot  water,  and  the  hand  must  be  raised 
or  carried  over  the  opposite  shoulder.  If 
destruction  of  the  tendon  or  of  the  bone 
has  taken  place,  they  must  be  allowed  to 
separate  of  their  own  accord. 

3.  The  third  form  of  whitlow  has  a 
different  seat  of  origin — viz.  the  sheath  of 
the  flexor  tendon.  Paronychia  tendinosa  or 
thecal  abscess  commences  in  the  sheath, 
either  spontaneously,  or  as  a  result  of  some 
slight  puncture  through  which  septic  matter 
is  introduced. 

Symptoms. — At  first  there  is  a  throb¬ 
bing,  painful  swelling  on  the  palmar  surface 
of  the  middle  or  proximal  phalanx,  which 
gradually  extends  so  that  the  whole  finger 
is  involved,  and  the  tension  and  swelling 
gradually  spread  upwards  into  the  palm, 
which  becomes  red,  doughy,  and  distended 
with  pus,  and  this  condition  may  even 
extend  beneath  the  annular  ligament  of 
the  wrist  into  the  forearm.  The  pain,  from 
the  distension  of  the  canal,  and  the  con¬ 
stitutional  symptoms  soon  become  severe. 
If  not  treated  by  early  incision,  the  pus  is 
discharged  from  one  or  more  sinuses  at  the 
side  of  the  finger,  which  are  marked  by 
fungous  granulations,  and  through  which 
also  the  sloughing  portions  of  tendon  are 
discharged;  later,  the  bones  and  joints  be¬ 
come  implicated,  and  in  the  former  seques¬ 
tra  are  formed,  which  remain  to  be  ex¬ 
foliated.  As  the  matter  finds  vent  the 


swelling  diminishes,  but  when  the  tendon 
has  been  destroyed  the  finger  becomes  con¬ 
tracted,  withered,  and  useless. 

4.  In  the  remaining  form  of  whitlow, 
paronychia  osseosa,  the  inflammation 
commences  in  the  bone  or  periosteum, 
generally  of  the  terminal  phalanx ;  but 
these  parts  are  more  usually  involved  as  a 
consequence  of  one  of  the  other  varieties  of 
this  disease,  and  in  any  case  the  symptoms 
resemble  those  of  the  second  variety,  ex¬ 
cept  when  disease  of  the  bone  follows  upon 
crushes  or  other  such  injuries,  and  death 
of  the  whole  or  part  of  the  bone  ensues. 

Treatment. —  In  all  the  three  latter 
forms  early  incision  through  the  affected 
part,  in  the  middle  line  and  down  to  the 
bone,  is  the  only  means  of  allaying  pain 
and  of  preventing  extension  of  the  disease. 
After  this,  the  hand  should  be  held  in  very 
hot  water  every  two  hours,  and  in  the 
interval  should  be  raised  and  enveloped  in 
lint  steeped  in  warm  boracic  lotion.  Due 
time  must  be  allowed  for  the  separation  of 
necrosed  parts  of  tendon  or  of  bone,  and, 
as  soon  as  the  inflammation  has  subsided, 
frequent  passive  movements  of  the  joints 
must  be  employed.  If  the  destruction  has 
been  extensive,  amputation  of  the  finger 
may  become  necessary.  In  the  constitu¬ 
tional  treatment,  a  free  purge  should  be 
given  early,  and  bark  and  ammonia,  with 
stimulants  and  opium  to  relieve  pain.  If 
matter  has  collected  in  the  palm,  it  must 
be  afforded  a  free  and  early  exit. 

John  H.  Morgan. 

WOOL-SORTERS’  DISEASE.  See 

Malignant  Pustule. 

WOUNDS,  Treatment  of. — Recent  so¬ 
lutions  of  continuity  in  the  external  soft 
structures  of  the  body  constitute  the  great 
majority  of  wounds;  but  the  term  has 
a  much  wider  application,  etiologically, 
physiologically,  and  therapeutically.  A  sub¬ 
cutaneous  rupture  of  the  tendo  Acliillis  and 
a  transverse  fracture  of  the  tibia,  an  open¬ 
ing  into  the  knee-joint,  and  a  simple  frac¬ 
ture  through  the  femoral  condyles,  are  le¬ 
sions  of  unequal  seriousness  ;  but  they  are 
nevertheless  wounds,  essentially  alike  bio¬ 
logically  and  surgically,  repaired  by  the 
same  process,  and  amenable  to  analogous 
principles  of  treatment.  The  parallel  is 
substantially  true,  however  various  be  the 
causes  producing  the  solution  of  continuity ; 
although  some  wounds — e.g.  from  gunshot 
or  from  the  bite  of  rabid  animals — present 
special  therapeutic  indications.  See  Gun¬ 
shot  Wounds  ;  Hydrophobia. 
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It  is  to  the  treatment  of  wounds  strictly 
so  called,  and  as  met  with  in  ordinary  sur¬ 
gical  practice,  that  this  article  is  specially 
devoted. 

The  typical  and  most  common  wound  is 
an  incised  one,  and  it  may  be  taken  as  the 
basis  of  the  description  of  wound-treat¬ 
ment  generally.  The  peculiarities  of  punc¬ 
tured  wounds  do  not  materially  affect  the 
principles  and  plan  of  dressing ;  but  con¬ 
tused  and  lacerated  ones  deserve  some 
special  notice. 

In  the  case  of  a  slight,  clean-cut  wound, 
all  that  is  usually  required  is  to  stanch  the 
bleeding  by  pressure  with  a  dry  absorbent 
material,  and  keep  the  edges  in  close  con¬ 
tact.  Pressure  for  a  few  minutes  may  suffice 
to  cause  adhesion,  which  at  first  is  a  purely 
mechanical  sticking  together,  rapidly  con¬ 
verted  into  a  living  bond  of  union  by  the 
process  of  organisation.  A  little  goldbeater’s 
skin,  or  brushing  the  part  with  collodion, 
common  glue  or  gum,  protects  from  the  air 
and  maintains  coaptation.  If  the  wound 
be  a  little  more  extensive,  an  absorbent  pad 
and  bandage,  or  non-irritating  adhesive 
plaster,  may  be  usefully  employed  to  secure 
immobility.  Additional  protection  may  be 
given  by  a  splint,  which  is  best  prepared 
of  pliant  material,  so  as  to  admit  of  being 
moulded  to  the  part  and  left  to  solidify. 
Such  splintage  may  be  made  with  folds  of 
gummed  paper,  wire  or  thin  wood,  light 
rough  millboard  soaked  in  dextrine  or 
paraffin,  absorbent  tissue  impregnated  with 
paraffin,  or  plaster  of  Paris. 

In  larger  lesions,  the  precept  to  be  ob¬ 
served  in  the  first  treatment  of  all  wounds 
becomes  specially  important — to  search  for 
and  remove  foreign  bodies.  As  a  general 
rule,  too  much  inquisitiveness  is  to  be  dis¬ 
couraged  ;  but  if  a  wound  be  of  consider¬ 
able  depth,  it  is  only  by  probing  it  that  the 
presence  of  foreign  bodies  can  be  ascertained. 
When  admissible,  the  finger  is  the  best 
searcher  ;  but  a  porcelain-tipped  probe  and  a 
magnet  have  their  special  uses  in  detecting 
metallic  bodies.  Whatever  be  the  means 
of  exploration,  it  is  scarcely  possible  to  exer¬ 
cise  too  much  gentleness. 

Arrest  of  Haemorrhage. — One  of  the 
first  indications  in  the  treatment  of  wounds 
is  to  stop  bleeding  from  divided  vessels. 
In  the  articles  Haemorrhage,  Ligatures, 
and  Torsion,  the  methods  for  arresting 
bleeding  in  surgical  practice  generally  are 
fully  dealt  with ;  and  it  will  only  be  ne¬ 
cessary  here  to  recapitulate  briefly,  with 
special  reference  to  wound-treatment.  Too 
much  anxiety  about  bleeding  from  small 
vessels  before  the  edges  of  a  wound  are 


brought  together  is,  as  a  rule,  inadvisable ; 
very  frequently  it  is  mischievous.  More 
than  a  century  ago,  Mr.  Ilobert  Mynors  of 
Birmingham  gave  this  wise  counsel : — ‘  We 
need  not  be  too  solicitous  about  the  security 
of  small  arteries  by  ligature  ;  for,  if  the 
recently  divided  soft  parts  are  gently 
brought  together,  and  nicely  retained  in 
contact,  if  a  passive  state  of  the  muscles 
surrounding  them  is  duly  attended  to,  and 
their  own  natural  contraction  properly  as¬ 
sisted  by  the  judicious  and  artful  applica¬ 
tion  of  a  bandage,  a  perfect  security  from 
future  haemorrhage  will  be  insured,  as  well 
as  the  most  likely  means  employed  to  ob¬ 
tain  a  speedy  and  easy  cure  of  the  wound 
by  the  first  intention.’  If  the  oozing  be 
rather  more  free  than  can  be  controlled  by 
mere  apposition  of  divided  surfaces,  light 
pressure  with  a  pad  or  sponge  squeezed  out 
in  iced  water  or  in  very  hot  water  will  be 
found  a  good  haemostatic.  As  aids  to  im¬ 
mobility  and  pressure  in  the  arrest  of 
haemorrhage,  styptics  are  valuable,  and 
foremost  amongst  them  may  be  named  the 
compound  tincture  of  benzoin,  collodion, 
and  styptic  colloid.  If  these  simple  means 
be  not  sufficient  to  check  bleeding,  acu¬ 
pressure  or  forcipressure,  ligature  or  torsion 
must  be  resorted  to,  with  a  tourniquet  or 
Esmarch  bandage,  according  to  the  circum¬ 
stances  of  particular  cases  ;  but  the  bene¬ 
ficial  influence  of  position  should  never  be 
neglected  as  a  powerful  agency  in  reducing 
the  rate  and  amount  of  blood-flow.  By 
raising  the  hand  and  bending  the  elbow  at 
an  acute  angle,  the  radial  pulse  is  at  once 
reduced  to  bare  perceptibility.  So  with  the 
thigh  and  leg,  and  the  popliteal  and  tibial 
arteries  ;  the  physical  effect  being  almost  as 
obvious,  and  for  the  same  reasons,  as  when 
an  india-rubber  pipe  connected  with  a  water- 
tap  is  raised  and  bent.  Whatever  be  the 
chief  agency  relied  upon  for  arresting  bleed¬ 
ing  from  wounds — be  it  a  ligature,  forci¬ 
pressure,  or  a  styptic — immobility,  position, 
and  pressure  are  powerful  contributories ; 
and  they  are  also  the  most  potent  factors 
in  maintaining  wound-apposition,  prevent¬ 
ing  irritation,  and  promoting  repair. 

Wound-Cleansing. — Dirt  is  foreign  ma¬ 
terial,  which  it  is  necessary  to  remove  with 
care  before  attempting  the  apposition  of 
wound-edges.  If  that  can  be  done  without 
liquid,  all  the  better ;  but  if  any  fluid  be 
required  for  cleansing  purposes,  it  is  advis¬ 
able  to  use  equal  parts  of  spirit  and  water, 
or  a  saturated  solution  of  borax  with  the 
addition  of  about  one-eighth  of  its  bulk  of 
glycerine.  Another  good  cleansing  liquid 
may  be  prepared  with  equal  parts  of  water, 
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glycerine,  and  methylated  spirit.  Mr. 
Bryant  recommends  for  the  same  purpose 
water,  to  which  sufficient  tincture  of  iodine 
has  been  added  to  make  it  a  light  sherry 
colour  ;  and  Dr.  B.  W.  Richardson  has  sug¬ 
gested,  with  the  same  object,  proof  spirit 
containing  tannin  and  glycerine.  In  using 
any  of  these  liquids  it  is  advisable  to  avoid 
ordinary  sponges — a  very  common  source 
of  contagious  poisoning.  Camel-hair  pencils, 
pledgets  of  lint,  soft  hempen  tow,  or  absor¬ 
bent  gauze  and  cotton  tissue  are  very  good 
cleansing  agents.  A  still  better  one  is  pre¬ 
pared  on  the  writer’s  suggestion  by  Messrs. 
Bourroughs  &  Wellcome.  It  is  an  artificial 
sponge  made  up  wfith  a  combination  of 
elastic  and  absorbent  fibres  in  an  absorbent 
gauze  covering,  and  enclosing  any  antiseptic 
prescribed  in  a  central  capsule.  This  can 
be  preserved  any  length  of  time,  and  the 
antiseptic  set  free,  by  squeezing  the  capsule 
to  breakage,  just  before  the  sponge  is  re¬ 
quired  for  use.  On  the  same  principle,  very 
efficient  absorbent  and  antiseptic  pads  may 
be  constructed  for  wound-dressing. 

Anaesthetics. — If  the  patient  bear  the  ex¬ 
ploration  and  cleansing  of  the  wound  with¬ 
out  much  pain  (and  it  is  understood  that 
all  manipulation  is  to  be  most  gentle),  then 
the  next  step  in  the  dressing  may  be  pro¬ 
ceeded  with.  If  much  pain  be  unavoidable, 
an  anaesthetic  should  be  administered,  for 
upon  the  accuracy  of  every  step  in  the  first 
dressing  the  healing  of  a  wound  largely 
depends.  Nothing  is  more  important  than 
to  save  pain,  which  is  a  cause  as  well  as  a 
sign  of  physiological  disturbance,  and  a 
very  potent  factor  in  the  initiation  and  de¬ 
velopment  of  pathological  changes. 

Wound  -  Apposition.  —  The  wound 
cleansed  and  the  bleeding  stanched,  its 
edges  have  to  be  adjusted  and  means  pro¬ 
vided  for  keeping  them  in  accurate  appo¬ 
sition.  This  is  the  time  to  make  pro¬ 
vision  for  drainage.  It  is  important  in 
closing  the  wound  to  include  within  it  as 
little  fluid  as  possible,  and  for  this  purpose 
it  is  well  to  exercise  equable  pressure  and 
to  give  exit  at  the  dependent  angle  to  fluid 
as  it  is  exuded.  Only  experience  can  teach 
whether  the  wound  may  be  completely 
closed  with  safety  ;  but,  as  a  rule,  direct 
union  may  be  attempted  throughout  their 
whole  extent,  in  wounds  of  the  head  and 
face  and  upper  limbs,  for  in  those  parts 
compression  can  be  effectually  exercised, 
and  immobility  secured.  But  when  the 
serous  cavities  are  penetrated,  or  the  large 
vessels  tied,  and  when  the  bone  is  impli¬ 
cated,  as  in  amputation,  compound  frac¬ 
ture,  and  excision,  the  safest  course  is  not 


to  close  the  fresh  wound  completely,  but  to 
make  adequate  provision  for  drainage. 

Drainage,  as  a  general  rule,  should  be 
provided  for  at  the  dependent  aperture, 
either  by  an  india-rubber  tube,  or  by  a 
finer  drain,  such  as  horsehair,  silk,  or  catgut. 
These  agents  may  be  left  of  sufficient  length 
externally  to  perforate  the  dressings,  so 
that  these  need  not  be  changed  while  the 
liquid  is  drained  outward  into  a  convenient 
receptacle — a  physical  process  which  may 
be  powerfully  assisted  by  position  and 
pressure.  One  of  the  chief  advantages  of 
absorbent  dressings  is  that,  provided  the 
edges  of  the  wound  be  not  hermetically 
closed  through  its  whole  extent,  exuded 
1  fluid  may  be  taken  up  without  the  inter¬ 
vention  of  a  draining  conduit. 

Sutures. —  Metal  is  the  preferable 
material  for  sutures ;  and  iron,  while  very 
much  cheaper,  is  as  good  as  silver ;  but 
catgut,  hemp,  or  silk  may  also  be  used. 
The  number  of  sutures  and  the  depth  to 
which  they  are  inserted  must  depend  upon 
circumstances.  It  is  of  no  use  bringing  to¬ 
gether  edges  and  leaving  deeper  wounded 
parts  asunder ;  and  the  combination  of 
deep  and  superficial  sutures  is  very  de¬ 
sirable.  Accurate  apposition  being  of  the 
first  necessity,  as  many  sutures  must  be 
inserted  as  are  necessary  to  secure  it. 

,  AVhen  adhesive  plaster  is  used,  the  writer 
prefers  Southall’s  elemi;  but  in  fresh  wounds 
preference  is  to  be  given — as  an  aid  to,  or 
substitute  for,  sutures — to  strips  of  absorbent 
gauze  or  tissue  soaked  in  styptic  colloid, 
tincture  of  benzoin,  or  collodion.  When 
the  latter  agent  is  employed,  allowance 
must  be  made  for  its  contraction,  which  is 
least  in  the  flexile  preparation.  While 
accurate  apposition  is  important,  tension 
must  be  avoided,  because  always  opposed 
to  wound-healing.  See  Sutures. 

Pressure  and  Immobility. — Pressure  is 
a  most  beneficial  agency  in '  maintaining 
temporary,  and  promoting  permanent, 
union  of  wound- edges.  It  not  only  keeps 
the  parts  mechanically  together  and  so 
prevents  nerve-tension,  but  it  opposes  stasis 
and  effusion,  and  promotes  absorption. 
Pressure  is  best  exerted  by  soft  absorbent 
bandages,  equably  applied  without  reverses 
over  absorbent  tissue  or  pads,  which  should 
be  used  abundantly,  and  with  all  necessary 
means,  such  as  moulded  splints  and  sus¬ 
pension,  for  maintaining  the  nearest  pos¬ 
sible  approach  to  absolute  immobility. 

When  the  dressing  is  complete,  much 
remains  to  be  done  for  the  patient’s  com¬ 
fort  to  ensure  perfect  rest.  That  position 
of  the  body  is  the  best  which  is  the  easiest, 
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and  limbs  require  to  be  fixed  or  suspended, 
and  the  bed  to  be  made  or  raised,  so  as  to 
facilitate  venous  return  and  favour  mus¬ 
cular  relaxation.  The  quieter  the  part  and 
the  patient  are  kept,  the  better,  in  con¬ 
formity  with  the  truth  embodied  in  John 
Hunter’s  generalisation  : — ‘  The  first  and 
great  requisite  for  the  restoration  of  in¬ 
jured  quarts  is  rest' 

Infrequent  Dressing. — When  the  first 
dressing  is  to  be  disturbed  can  only  be  de¬ 
termined  by  closely  watching  constitutional 
symptoms  ;  taking  heed  of  the  patient’s 
feelings,  pulse,  respiration,  and  temperature. 
Infrequency  of  dressing  is  most  conducive 
to  successful  wound -healing.  When  the 
first  dressing  is  removed,  it  is  preferable  to 
cut  the  bandages  than  to  unrol  them.  If 
styptic  dressings  have  been  employed,  they 
must  be  softened  with  ether  or  common 
spirit,  and  the  utmost  care  taken  to  effect 
the  least  possible  mechanical  disturbance 
and  to  cause  the  minimum  of  nervous  ap¬ 
prehension.  Every  step  of  the  dressing 
should  be  conducted  with  the  utmost  light¬ 
ness  and  without  hurry.  What  sutures  are 
to  be  removed,  whether  drainage-tubes  are 
to  be  withdrawn  or  shortened,  must  be  de¬ 
termined  by  the  condition  of  parts.  Apply¬ 
ing  the  same  kind  of  materials  as  used  in 
the  first  dressing  with  equable  elastic  pres¬ 
sure,  attending  to  physiological  position, 
and  securing  the  nearest  possible  approach 
to  perfect  immobility  and  painlessness,  the 
treatment  of  the  wound  may  safely  be  con¬ 
ducted  to  complete  cicatrisation. 

Antiseptics  have,  so  far,  only  been 
mentioned  incidentally ;  but  the  materials 
recommended  for  the  wound- dressings, 
such  as  borax  and  glycerine,  tincture  of 
benzoin,  styptic  colloid,  and  collodion,  are  in 
an  eminent  degree  antiseptic.  So,  too,  is 
the  action  of  drainage  and  of  all  absorbent 
dressings,  in  direct  proportion  to  their 
power  in  taking  up  secretions  and  leaving 
the  neighbourhood  of  a  wound  clean  and  dry, 
in  a  condition  as  little  as  possible  favourable 
to  putrescence.  In  so  far  as  rest,  position, 
and  pressure  prevent  irritation,  they  are 
opposed  to  vascular  excitement  and  atten¬ 
dant  effusion,  which  is  the  material  for 
decomposition.  Thus  they  are  in  effect 
antiseptic.  The  question  in  wound-treat¬ 
ment  is  not  one  of  antiseptics  or  no  anti¬ 
septics,  but  of  the  form  and  proportion  in 
which  they  should  be  employed  in  par¬ 
ticular  conditions.  The  great  antiseptic  is 
life.  The  living  tissues  have  a  natural 
preservative  power,  which,  if  guarded  and 
conserved  by  the  surgeon  on  physiological 
principles,  offers  the  surest  guarantee  for 


healthy  repair,  which  is  only  an  adaptation 
and  extension  of  normal  nutrition.  In  ex¬ 
ceptional  cases — e.g.  in  the  wound  formed 
in  the  opening  of  a  psoas  abscess — when 
perfect  drainage  and  pressure  are  imprac¬ 
ticable,  the  need  for  antiseptic  applications 
is  exceptionally  great.  It  is  under  such 
circumstances  that  the  merit  of  the  Listerian 
method  ( see  Antiseptic  Surgery)  is  best 
illustrated ;  but  even  in  many  of  those 
cliniques  in  which  the  carbolic  spray  found 
most  favour,  it  has  been  abandoned  ;  while 
such  recognised  principles  of  wound-dress¬ 
ing  as  cleanliness,  drainage,  and  immobility, 
infrequent  dressing,  position,  and  pressure, 
are  steadily  making  way. 

Cleanliness,  and  infrequent  dressing 
which  is  the  corollary  of  the  great  principle 
of  absolute  rest  or  immobility,  are  power¬ 
fully  aided  by  the  use  of  absorbent  and  dry 
dressings. 

The  healing  of  wounds,  once  apposition 
has  been  effected,  is  favoured  by  dryness, 
not  in  the  mere  literal  sense  of  the  term, 
but  as  opposed  to  accumulation  of  fluid. 
In  general,  it  may  be  said  that  repair  and 
healing,  liquefaction  and  decay  of  animal 
structures,  proceed  together.  Healing  is 
rapid  in  direct  ratio  to  dryness  and  com¬ 
pactness  of  tissue  ;  in  inverse  ratio  to 
effusion  and  laxity.  This  is  the  key  to  the 
physico-chemical  influence  of  drainage  in 
favouring  wound-healing.  The  same  ex¬ 
planation  applies  to  absorbent  dressings, 
which,  by  carrying  off  effused  fluids  as 
rapidly  as  they  are  poured  out,  keep  the 
wound  clean  and  dry,  and  are  in  direct 
measure  antiseptic.  By  checking  arterial 
supply,  favouring  venous  return,  and  pre¬ 
venting  extravasation,  position  and  pres¬ 
sure  contribute  to  wound-dryness,  and  so 
to  wound-healing.  By  its  great  affinity 
for  water,  glycerine  enhances  the  drying 
power  of  absorbent  dressings,  and  its  pecu¬ 
liar  antiseptic  property  acts  in  the  same 
direction.  Absorbent,  astringent,  and  anti¬ 
septic  powders,  such  as  bismuth  and  iodo¬ 
form,  charcoal,  earth,  sawdust,  and  sugar, 
have  a  multiple  therapeutic  action,  in 
which  their  drying  power  is  one  of  the 
principal  factors.  It  is  a  fact  of  com¬ 
mon  knowledge  to  butchers  and  house¬ 
keepers,  that  to  preserve  meat  it  is  essen¬ 
tial  it  should  be  kept  cool  and  dry, — the 
freer  the  current  of  air  around  it  the  better. 
Any  moisture  which  exudes  on  the  surface 
from  time  to  time  must  be  wiped  off,  and 
the  practice  of  sprinkling  with  flour  or 
other  absorbent  material  is  based  on  the 
i  well-known  necessity  of  keeping  the  meat 
dry. 
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Moistening  and  putrefaction,  drying 
and  preservation,  go  together.  Experience 
proves  that  it  is  along  damp  courses  and 
alluvial  plains  that  contagia  spread,  not  on 
sandy  hills.  So  with  wounds  :  the  dry  ones 
heal,  the  wet  ones  rot  in  direct  proportion 
as  the  moisture  accumulates.  Scabbing 
typically  illustrates  what  has  just  been 
said  of  drying  and  healing,  as  does  the  in¬ 
fluence  of  poultices  in  promoting  effusion 
and  suppuration,  and  pari  passu  pre¬ 
venting  cicatrisation.  It  has  long  been 
a  matter  of  common  knowledge  that 
heat  and  moisture  promote  putrefac¬ 
tion  ;  and,  since  bacteriology  has  been 
closely  studied,  it  has  been  proved  that,  as 
a  general  proposition,  moisture  is  essential 
to  the  development  of  bacteria,  thus  ex¬ 
plaining  the  antiseptic  action  of  dry  and 
absorbent  dressings.  While,  as  a  rule,  dry 
wound-dressings  are  to  be  preferred,  it 
may  sometimes  be  desirable  to  moisten 
them,  or  to  protect  the  edges  with  boracic,  1 
elemi,  zinc,  or  other  ointment,  to  prevent 
too  great  adhesiveness.  In  the  widely 
varying  conditions  of  wounds,  local  and 
constitutional,  healthy  and  diseased,  prin¬ 
ciples  must  in  practice  be  subordinated  to 
special  indications,  and  therapeutic  resources  ! 
be  judiciously  combined  ;  but,  as  a  rule,  the 
drier  wounds  are  kept  the  more  quickly  do 
they  heal,  and  proportionately  less  is  the 
amount  of  suppuration. 

A  great  variety  of  materials  has  been 
employed  in  the  preparation  of  absorbent 
wound-dressings,  which  may  be  treated 
with  any  antiseptic,  but  the  absorbent 
gauze  and  cotton  tissue  manufactured  by 
Robinson  &  Son,  Chesterfield,  is,  probably, 
one  of  the  very  best  materials  for  sur¬ 
gical  dressings — very  cheap,  absolutely  pure, 
and  powerfully  absorbent ;  it  is  also  very 
elastic,  has  a  perfectly  level  surface,  is 
of  uniform  thickness,  and  may  be  folded 
and  cut  to  any  shape.  It  requires  to  be 
used  freely  to  make  efficient  padding  for 
equable  compression.  Soaked  with  col¬ 
lodion,  paraffin,  or  plaster  of  Paris,  the 
tissue  makes  an  efficient  splintage,  and  by 
enclosing  within  a  fold  or  roll  of  the  tissue 
picked  oakum  or  tenax,  pads  may  be  pre¬ 
pared  of  great  use  in  cases  attended  with 
profuse  discharge. 

The  cotton-wool  treatment  long  since 
advocated  by  Mayor  and  Burggraeve,  and 
more  recently  by  Guerin,  is  carried  out 
with  greater  facility  and  thoroughness 
when  absorbent  cotton  or  tissue  is  em¬ 
ployed.  The  very  process  by  which  the 
cotton  is  rendered  absorbent  is  one  of 
depuration  antagonistic  to  wound-putres- 
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cence,  and  the  deprivation  of  fatty  matter 
renders  cotton  more  elastic  and  a  better 
medium  for  the  application  of  equable  pres¬ 
sure.  This  is  specially  exemplified  in  the 
treatment  of 

Contused  and  Lacerated  Wounds. — 
Bruising  or  contusion  may  complicate  an 
incised  wound,  and  sometimes,  especially 
over  bone,  a  blow  may  produce  a  wound 
with  such  well-defined  edges  that  it  may  be 
extremely  difficult  to  say  whether  it  have 
been  produced  by  a  cutting  instrument  or 
by  a  blow.  In  such  a  case  the  wound  may 
be  treated  as  an  incised  wound,  special 
care  being  taken  to  provide  for  the  drainage 
of  any  existing  or  succeeding  subcutaneous 
extravasation.  There  is  also  greater  need 
for  uniform  elastic  pressure,  because  the 
swelling  which  immediately  attends  a  con¬ 
tused  wound  is  essentially  haemorrhagic, 
and  is  best  constrained  by  equable  compres¬ 
sion  with  absorbent  elastic  materials.  More 
commonly  contused  wounds  are  also  lace¬ 
rated,  and  care  has  to  be  taken  in  effecting 
apposition  not  to  introduce  sutures  and 
draw  upon  soft  parts,  the  vitality  of  which 
is  so  much  compromised  that  very  slight 
violence  may  suffice  to  extinguish  it.  Some 
parts  of  a  contused  wound  may  well  bear 
sutures ;  in  others  the  apposition  may  be 
well  secured  by  strips  of  plaster,  and,  better 
still,  by  absorbent  gauze  or  lint,  soaked  in 
collodion,  styptic  colloid,  or  compound 
tincture  of  benzoin.  Provision  being  made 
for  drainage,  and  a  compressing  absorbent 
pad  adjusted  with  accurately  applied  ban¬ 
dage,  attention  being  paid  to  physiological 
position  and  immobility,  the  wound  may 
be  left  with  impunity  for  some  days  ;  and 
it  is  remarkable  to  note  how  extensively 
torn  and  bruised  wounds  so  treated  often 
heal  by  the  first  intention.  Local  pain,  rise 
of  temperature,  and  other  signs  of  consti¬ 
tutional  disturbance,  are  obvious  indications 
for  inspecting  the  injured  part ;  but  if  the 
first  dressing  be  perfectly  accurate,  and 
physiological  position  and  absolute  rest  en¬ 
joined,  the  healing  of  contused  and  lacerated 
wounds  is  often  rapid  and  uncomplicated. 
It  may  be  a  question  whether  much  bruised 
parts  should  be  cut  away  before  apposition 
is  effected.  It  may  be  prudent  to  do  so 
when  the  crushing  has  obviously  proceeded 
to  the  extinction  of  local  life  ;  but  if  there 
be  any  doubt,  chance  of  recovery  should 
be  allowed.  The  styptic  applications  re¬ 
commended  have  a  decided  antiseptic  ac¬ 
tion,  and  the  absorbent  pads  take  up  the 
products  of  disintegration.  Under  the 
circumstances  just  referred  to,  borax, 
bismuth,,  or  iodoform  powders  have  a 
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beneficial  drying  and  anti-putrescent  ac¬ 
tion. 

In  amplification  of  the  preceding  general 
sketch  of  wound-treatment,  reference  may 
be  made,  in  addition  to  the  articles  already 
quoted,  to  the  following  :  Adhesion  ;  Cold  ; 
Collodion  ;  Drainage  ;  Immobility  ;  Ir¬ 
rigation  ;  Position  ;  Pressure  ;  Rest  ; 
Suspension.  It  now  remains  to  offer  some 
observations  on  prognosis,  constitutional 
influences,  and  comparative  physiology  and 
therapeutics,  in  connection  with  wound- 
treatment. 

Prognosis  of  Wounds. — A  wound  being 
visible  presents  no  diagnostic  difficulty  so 
far  as  the  mere  question  of  its  existence  is 
concerned ;  but  in  determining  the  parts 
involved,  the  presence  of  foreign  bodies,  and 
other  complications,  ample  scope  for  dia¬ 
gnostic  accuracy  presents  itself  as  an  impor¬ 
tant  preliminary  to  prognosis  and  treatment. 

In  prognosticating  the  effects  of  wounds, 
it  is  essential  to  bear  in  mind  that  all 
solutions  in  the  continuity  of  living  tissues 
are  important  mitil  completely  healed ; 
since  some  of  the  most  trivial  wounds 
every  now  and  then  prove  fatal,  and  com¬ 
plications,  such  as  blood-poisoning  and 
tetanus,  sometimes  appear  when  cicatrisa¬ 
tion  is  far  advanced.  Wounds  are  not 
necessarily  dangerous  in  proportion  to 
their  extent ;  thus,  a  scalp  half-torn  from 
the  cranium  may  heal  by  the  first  in¬ 
tention  after  re-adjustment,  while  a  very 
small  wound  on  the  vault  may  imminently 
endanger  life,  in  consequence  of  penetra¬ 
tion  through  the  bone,  constituting  that 
most  formidable  lesion,  a  punctured  frac¬ 
ture  of  the  skull.  For  obvious  anatomical 
reasons,  exceptional  danger  attaches  to,  and 
special  treatment  is  required  in,  wounds 
into  the  large  visceral  cavities,  into  the 
joints,  and  in  the  course  of  the  great  blood¬ 
vessels  and  nerves.  Those  are  matters 
fully  dealt  with  under  separate  headings 
throughout  this  work. 

Constitutional  Influences  and  Treat¬ 
ment. — Irrespective  of  position  and  extent, 
the  constitutional  state  has  a  direct  bear¬ 
ing  on  the  issue  of  all  wounds.  Patients 
suffering  from  albuminuria  and  diabetes 
do  badly  after  comparatively  trivial  in¬ 
juries  ;  and  it  is  always  prudent  to  take 
the  constitutional  state  into  careful  con¬ 
sideration,  in  prognosticating  the  course 
of  wounds  after  operation  or  accident. 
The  thermometer,  and  the  pulse  and  re¬ 
spiration  ratio,  yield  the  most  reliable 
diagnostic  and  prognostic  data.  So  long  as 
those  are  satisfactory,  the  constitutional 
powers  unimpaired,  and  the  main  sources  of 


blood  and  nerve  supply  uninjured,  very  for¬ 
midable-looking  wounds  heal,  as  a  rule, 
under  good  management.  No  precise  rules 
can  be  laid  down  for  saying  what  wounds 
may  heal ;  and  the  question  of  amputation 
is  often  debated  on  the  assumption  that  a 
particular  lesion  is  so  extensive  as  to  pre¬ 
clude  the  possibility  of  local  repair.  But 
experience  justifies  very  great  faith  in  re¬ 
cuperative  powers.  Conceding  that  some 
lives  have  been  lost  for  want  of  timely 
amputation,  there  is  good  reason  for  believ¬ 
ing  that  not  a  few  limbs  are  sacrificed 
which  might  be  saved  by  carefully  putting 
into  practice  the  physiological  principles 
of  wound-treatment.  A  clear  perception  of 
correct  principles  is  obviously  important ; 
but  accurate  and  painstaking,  gentle  and 
thorough  manipulation  in  dressing  is  not 
less  essential. 

The  surgeon  has  to  take  constitutional 
influences  into  consideration  in  determining 
the  propriety  of  wound-making  in  a  variety 
of  operations.  The  well-known  disposition  to 
hsemorrhage  in  some  constitutions — bleeders 
popularly  so  called — weighs  against  the  per¬ 
formance  of  all  but  vitally  important  opera¬ 
tions,  and  imposes  the  necessity  of  extreme 
care  whenever  a  solution  of  continuity  occurs 
by  accident  or  design.  Phthisis,  scrofula,  and 
syphilis  powerfully  affect  the  progress  of 
wounds,  and  demand  appropriate  treatment 
in  the  several  conditions.  There  can  be  no 
doubt  that  temperate  persons,  other  things 
being  equal,  exhibit  superior  powers  of 
healing,  to  say  nothing  of  the  delirium 
tremens  so  apt  to  follow  injuries  after 
habitual  intemperance.  Nervousness  is  a 
disturbing  cause  in  wound-convalescence, 
and  renders  exceptionally  important  the 
precautions  which  should  always  be  ob¬ 
served  to  avoid  giving  pain  and  alarming 
patients.  The  value  of  anaesthetics  in  ful¬ 
filling  those  objects  is  too  well  known  to 
need  more  than  reference  ;  but  what  is 
scarcely  sufficiently  appreciated  is  the  pos¬ 
sibility  of  avoiding  almost  all  pain  in  wound¬ 
dressing,  by  extreme  lightness  and  nicety 
of  manipulation. 

In  watching  the  constitutional  state  of 
a  wounded  patient  much  may  be  learned 
from  the  expression,  manner,  and  position. 
The  pulse  and  respiration  ratio  is  an  in¬ 
dicator  of  first  importance  ;  and  so  is  the 
temperature  of  the  skin  to  the  touch,  still 
more  so  to  the  thermometer.  A  rise  of 
the  latter  by  two  or  three  degrees  is  always 
important,  but  not  necessarily  alarming. 
Such  rise  not  infrequently  occurs  after 
irregular  action  of  the  bowels,  a  detail 
apt  to  be  overlooked.  A  mild  aperient  or 
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an  enema  frequently  brings  down  the 
temperature  to  normal  in  a  very  few 
hours.  Amongst  the  agencies  powerfully 
influencing  the  constitution,  diet,  tran¬ 
quility,  and  ventilation  must  not  be  over¬ 
looked.  As  a  rule,  patients  after  injuries 
require  liberal  diet,  but  excess  may  be 
as  great  an  evil  as  deficiency.  If  suffi¬ 
cient  food  be  taken,  the  need  for  stimulants 
is  proportionately  less ;  but  the  symptoms 
and  needs  of  particular  patients  must  be 
watched  and  met,  independently  of  any 
theoretical  preoccupation.  Tranquility, 
mental  and  bodily  rest,  cannot  be  too  com¬ 
plete,  while  ventilation  without  cold 
draughts  is  obviously  important.  Close, 
small  rooms  have  caused  the  death  of  many 
persons  suffering  from  wounds,  whose  local 
and  constitutional  condition  might  speedity 
have  been  changed  by  removal  into  a  larger 
apartment  or  to  the  outer  air  under  the 
cover  of  a  tent. 

In  illustration  of  the  science  and  practice 
of  wound-treatment  in  the  human  subject, 
valuable  information  may  be  derived  from 
the 

Comparative  Physiology  of  Wound¬ 
healing  and  Therapeutics. — That  the  pro¬ 
cess  of  repair  after  wounds  and  injuries 
generally  is  only  an  adaptation  and  exten¬ 
sion  of  the  physiological  process  of  nutrition, 
is  a  truth  borne  out  alike  by  original  re¬ 
search  and  clinical  observation  in  the  study 
of  man  and  animals.  The  direct  bearing 
of  comparative  anatomy  and  physiology  on 
the  study  of  those  sciences  in  immediate 
relation  to  man  is  admitted  by  common 
consent  ;  but  comparative  pathology  is  less 
frequently  appealed  to,  though  at  least  as 
fruitful  in  lessons  bearing  directly  on  the 
practice  of  human  surgery.  That  is  especi¬ 
ally  so  in  the  matter  of  wounds.  Suppura¬ 
tion  after  injuries  is  comparatively  rare  in 
brutes,  healing  of  their  wounds  usually 
rapid  and  uncomplicated.  Whereas  even 
small  wounds  in  man  are  attended  with 
serious  and  sometimes  fatal  results,  recovery 
is  almost  the  invariable  rule,  even  after 
large  wounds,  in  animals.  The  difference 
has  a  great  bearing  on  the  etiology  of  sup¬ 
puration  and  on  the  question  of  wound- 
treatment,  and  is  due  to  a  variety  of  causes, 
constitutional  and  physical.  Beasts  are 
always  temperate,  and  in  comparison  with 
many  men  virtuous.  Their  procreation  is 
largely  governed  by  interested  intelligence, 
and  they  are  consequently  comparatively  free 
from  the  blighting  and  rotting  operation  of 
hereditary  disease.  The  horizontal  position 
of  animals  is  favourable  to  drainage  ;  when 
at  rest  they  are  not  smothered  under  cloth¬ 
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ing  which  prevents  bodily  ventilation  and 
confines  heat,  which  is  a  potent  factor  in 
putrefaction ;  and  the  open  air  which 
animals  usually  inhabit  is  favourable  to 
wound-drying  and  scabbing.  This  very 
exposure  to  the  air  is  an  exceptional  cause 
of  one  form  of  traumatic  death  of  animals 
after  injuries — that  is,  tetanus.  It  is  im¬ 
portant  to  bear  in  mind  the  traditional  use 
in  veterinary  practice  of  such  antiputres¬ 
cents  as  preparations  of  tar  and  turpentine, 
sulphate  of  copper  and  corrosive  sublimate, 
and  the  tinctures  of  aloes,  benzoin,  and 
myrrh.  But  the  fact  that  healing  of  the 
wounds  of  animals  can  be  safely  relied  upon 
in  the  open  air  is  not  consistent  with  the 
doctrine  which,  assuming  the  maleficent 
potency  of  ubiquitous  atmospheric  germs, 
gives  elaborate  directions  for  their  destruc¬ 
tion. 

The  treatment  of  wounds  by  exposure 
to  the  air,  which  is  favourable  to  drying 
and  scabbing,  and  the  treatment  by  irriga¬ 
tion,  which  opposes  putrefaction  in  propor¬ 
tion  as  it  favours  drainage  and  reduces 
local  heat,  however  different  at  first  sight 
are  alike  antiseptic  methods,  acting  on  such 
well-established  antiputrescent  agencies  as 
drainage  and  drying.  The  same  remark 
applies  to  the  combination  of  rest,  position, 
and  pressure,  with  absorbent  and  infrequent 
dressing.  In  a  wounded  limb  accurately 
adjusted,  compressed,  dried,  immobilised, 
and  suspended,  muscular,  nervous,  and 
vascular  activity  are  reduced  to  the  mini¬ 
mum  consistent  with  bare  life  and  physio¬ 
logical  repair ;  while  pathological  change  is 
prevented  by  removal  of  existing  and  pos¬ 
sible  causes  of  irritation,  and  by  intercep¬ 
tion  of  putrescible  material.  Scientific 
explanation  apart,  experience  proves  that 
the  tendency  of  wounds  to  heal  is  naturally 
very  strong ;  and  that  great  success  may 
be  obtained  in  assisting  that  natural  dis¬ 
position  by  a  wide  variety  of  plans,  provided 
they  be  carried  out  with  technical  accuracy 
and  thoroughness,  conformably  to  sound 
physical  and  physiological  principles. 

Sampson  Gamgee. 

WHIST-JOINT,  Amputation  at  the. — 

This  is  an  operation  now  seldom  performed, 
having  obtained,  in  the  writer’s  opinion,  a 
somewhat  ill- deserved  disrepute.  It  may 
be  done  by — (1)  the  circular,  (2)  the  ellipti¬ 
cal,  (3)  the  antero-posterior,  (4)  the  single 
lateral-flap  methods.  These  are  generally 
known  as  the  operations  respectively  of 
Velpeau,  Guerin,  Lisfranc,  and  Dubrueil. 

The  position  of  the  joint  can  be  deter¬ 
mined,  according  to  Malgaigne,  by  either 
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strongly  bending  back  the  hand,  when  at 
the  summit  of  the  angle  formed  by  it  and 
the  forearm  the  articulation  will  be  found ; 
or  again,  by  drawing  a  line  between  the 
styloid  processes,  two  and  half  lines  above 
this  imaginary  line  corresponding  to  the 
joint.  In  performing  this  operation,  great 
care  should  be  taken,  during  the  disarticula¬ 
tion,  not  to  open  the  radio-ulnar  joint,  as  a 
wound  of  it  may  ultimately  lead  to  im¬ 
pairment  in,  or  loss  of,  the  movements  of 
pronation  and  supination  of  the  forearm. 
When  the  radio-carpal  joint  is  opened, 
therefore,  the  point  of  the  instrument  should 
be  directed  towards  the  carpus,  and  not  in 
the  direction  of  the  articular  surfaces  of  the 
radius  and  ulna.  By  doing  this,  the  chances 
of  wounding  the  radio -ulnar  Joint  and  tri¬ 
angular  fibro- cartilage  are  minimised. 

In  performing  the  circular  operation , 
an  assistant  should  retract  the  skin,  and 
an  incision  on  a  level  with  the  bases  of  the 
metacarpal  bones  should  then  be  made. 
In  this  incision  the  skin  only  should  be  in¬ 
volved.  It  should  be  dissected  back  as  far 
as  the  radio -carpal -joint — the  position  of 
which  has  previously  been  determined 
with  accuracy — the  tendons  should  then  be 
divided,  and  the  joint  opened  either  from 
before  backwards,  or  from  side  to  side. 
The  radial,  ulnar,  and  occasionally  the  in¬ 
terosseous  arteries  are,  as  a  rule,  the  only 
vessels  requiring  ligation.  Drainage  is  in 
this  operation  most  desirable,  as,  in  the 
event  of  suppuration,  there  is  a  danger 
arising  from  purulent  collections  forming 
within  the  tendinous  sheaths.  It  has  been 
advised  to  divide  these  to  4  the  extent  of 
one  or  two  inches  ’  to  prevent  these  puru¬ 
lent  collections.  This  procedure  is,  however, 
in  the  writer’s  opinion,  quite  unnecessary. 

Flap  amputations  at  the  wrist-joint  can¬ 
not  conveniently  be  made  by  transfixion, 
owing  to  the  convexity  of  the  carpus  pos¬ 
teriorly  and  to  the  bony  prominences  and 
concavity  in  front.  The  flaps,  therefore, 
had  better  be  made  by  division  of  the  parts 
from  without  inwards. 

The  elliptical  method  of  Guerin  consists 
in  dissecting  a  full-sized  flap  from  the  pal¬ 
mar  aspect  of  the  joint.  In  order  to  get  a 
more  accurate  adaptation  of  the  edges  of  the 
wound,  a  dorsal  incision,  with  its  convexity 
looking  upwards,  should  be  made  ;  and,  on 
the  disarticulation  being  made,  the  single 
palmar  flap  is  then  brought  over  the  arti¬ 
cular  surfaces  of  the  radius  and  ulna.  Care 
should  be  taken  to  commence  the  incisions 
well  below  the  styloid  processes,  as  other¬ 
wise  there  is  a  danger  of  protrusion  of  these 
processes  through  the  wound. 


The  antero -posterior  flap  method  of 
Lisfranc  consists  in  making  an  anterior  or 
palmar  flap  by  transfixion,  a  narrow, 
double-edged  knife  being  used  for  the  pur¬ 
pose,  and  a  dorsal  flap  equal  in  length  is 
then  made  by  dissection.  The  hand  is  kept 
in  the  position  of  pronation  during  the  for¬ 
mation  of  both  these  flaps.  The  joint  is 
then  opened  at  the  styloid  process  of  the 
radius,  and  disarticulation  thus  effected. 

Another  method  of  amputation  at  the 
wrist  is  one  of  which  the  writer  has  had 
experience,  and  entertains  a  favourable 
opinion.  Mention  is  made  of  the  procedure 
by  Bell,  and  it  is  described  by  M.  Dubrueil 
as  follows  : — 4  Commencing  just  below  the 
level  of  the  articulation,  while  the  hand  is 
pronated,  the  surgeon  makes  a  convex  in¬ 
cision,  beginning  at  the  junction  of  the 
outer  and  middle  thirds  of  the  arm  behind, 
reaching  at  its  summit  the  middle  of  the 
dorsal  surface  of  the  first  metacarpal,  and 
terminating  in  front,  just  below  the  palmar 
surface  of  the  joint,  at  the  junction  of  the 
outer  and  middle  thirds  of  the  breadth  of 
the  arm.  The  flap  being  raised,  the  wrist 
is  disarticulated,  beginning  at  the  radial 
side.  A  circular  incision  finishes  the  cut¬ 
ting  of  the  skin.’ 

The  cases  in  which  amputation  at  the 
wrist  is  mainly  indicated  are  extensive  com¬ 
pound  comminuted  fractures  of  the  carpus 
and  metacarpus,  resulting  usually  from  gun¬ 
shot  injuries,  crushing  from  machine  acci¬ 
dents,  caries  of  the  carpus  and  metacarpus 
too  extensive  to  justify  resection,  burns,  and 
gangrene.  William  Stokes. 

WRIST- JOINT,  Diseases  of  the. — 
Acute  inflammation  of  the  wrist-joint  is 
usually  traumatic,  rheumatic,  or  pyaemic. 
The  intercarpal  joints  are  frequently  in¬ 
volved  in  the  same  process  which  attacks 
the  radio-carpal  joint ;  so  also  are  the  sheaths 
of  the  adjacent  tendons. 

Chronic  disease  of  these  joints  is  most 
often  of  scrofulous  origin,  but  is  also  not 
uncommonly  the  result  of  the  degeneration 
of  inflammatory  products  in  old  or  ill- 
nourished  persons,  after  the  subsidence  of  a 
more  acute  traumatic  inflammation.  It  is 
also  met  with  in  the  form  of  osteo-arthritis. 

Acute  inflammation  of  the  wrist  and 
carj)al  joints  gives  rise  to  pain,  heat,  and 
swelling.  The  pain  is  often  severe,  and 
greatly  aggravated  by  the  least  movement. 
The  swelling  is  most  obvious  over  the  back 
of  the  joint. 

For  treatment,  rest  must  be  ensured  to 
the  joint  by  applying  a  splint  to  the  palmar 
surface  of  the  forearm  and  hand,  which 
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should  reach  only  to  the  junction  of  the 
palm  with  the  fingers.  The  most  com¬ 
fortable  form  of  splint  is  one  with  a  broad 
surface  for  the  palm  and  a  separate  hollow 
for  the  thumb.  The  forearm  should  then 
be  slung,  or  placed  on  a  pillow  with  the 
hand  well  raised.  Leeches,  cold,  or  sooth¬ 
ing  lotions  can  then  be  applied,  and,  after 
the*  subsidence  of  the  acuter  symptoms, 
blisters,  or  pressure  by  strapping  or  bandag¬ 
ing  over  a  layer  of  cotton-wool. 

If  suppuration  occurs,  the  joint  must  be 
opened  and  drained. 

Chronic  Synovitis  usually  affects  both 
wrist  and  carpal  joints,  and  leads  to  pulpy 
thickening  of  the  synovial  membrane,  and 
often  to  similar  changes  in  the  synovial 
sheaths  of  the  adjacent  tendons.  When 
progressive,  much  inflammatory  thickening 
of  the  tissues  outside  and  around  the  joint 
occurs ;  indolent  suppuration  ensues,  and 
the  bone-surfaces  become  carious,  or  perhaps 
some  of  the  carpalbones  completely  necrosed. 

The  early  stages  of  the  disease  should 
be  treated  by  long- continued  rest  (best 
ensured  by  well-moulded  leather  splints) 
and  careful  attention  to  the  general  health. 
The  occasional  use  of  the  actual  cautery, 
lightly  applied,  is  often  most  beneficial. 

When  suppuration  has  occurred,  the  ab¬ 
scess  must  be  opened  or  sinuses  slit  up,  and 
the  diseased  tissue  scraped  away.  Some¬ 
times,  one  or  two  of  the  carpal  bones  may  be 
found  necrosed  and  their  removal  be  followed 
by  repair  ;  but  the  result  of  these  cases  is 
often  unsatisfactory,  especially  in  persons 
after  middle  life.  At  the  best,  there  is 
generally  much  stiffness  both  of  the  wrist 
and  of  the  tendons,  which  a  long  course 
of  passive  movements  only  partially  over¬ 
comes.  In  young  persons,  especially  if 
scrofulous,  long  perseverance  in  treatment, 
both  local  and  constitutional,  is  desirable 
before  proceeding  to  operative  interference. 
When,  however,  the  joint  seems  hopelessly 
disorganised,  excision  may  be  performed. 
But,  in  the  elderly,  the  surgeon  wdl  usually 
be  reluctantly  driven  to  amputate. 

J.  Warrington  Haward. 

WHIST,  Dislocations  of  the. — Under 
this  heading  will  be  described  the  disloca¬ 
tions  of  the  wrist-joint  proper  and  those  of 
the  lower  radio -ulnar  joint. 

Wrist-joint  or  Radio-carpal  Disloca¬ 
tions  are  very  rare,  and  must  not  be  con¬ 
founded  with  fractures  of  the  lower  end  of 
the  radius,  which  somewhat  resemble  them. 
There  are  three  forms — viz.  backwards , 
fomvards,  and  by  rotation  backwards , 
given  in  the  order  of  their  relative  frequency. 


Dislocation  backwards  of  the  carpus 
was  believed  to  be  a  common  accident  until 
Colles  and  Dupuytren,  at  the  beginning  of 
this  century,  pointed  out  that  the  injury 
which  usually  gave  rise  to  the  deformity 
attributed  to  dislocation  was  a  fracture  of 
the  lower  end  of  the  radius,  now  known  as 
Colles’s  fracture.  The  signs  of  dislocation 
backwards  are  a  projection  on  the  back  of 
the  wrist,  stretching  from  side  to  side,  con¬ 
vex  superiorly,  and  about  eight  lines  in 
height.  Anteriorly,  there  is  a  projection 
ending  abruptly  below,  on  the  margins  of 
which  may  be  felt  the  styloid  processes 
of  the  radius  and  ulna.  The  first  row  of 
phalanges  is  semiflexed  on  the  metacarpus, 
and  the  terminal  nearly  straight.  The  fore¬ 
arm,  measured  from  the  tip  of  the  olecranon 
to  the  head  of  the  middle  metacarpal  bone, 
will  be  found  shortened. 

Dislocation  forwards  of  the  carpus 
gives  rise  to  a  sharp  prominence  behind 
(caused  by  the  radius  and  ulna),  which  ends 
abruptly  below,  and  is  there  concave.  In 
front,  the  carpus  forms  a  rounded  projec¬ 
tion.  The  posterior  aspect  of  the  hand 
appears  shortened,  and  measurement  from 
the  olecranon  to  the  head  of  the  third  meta¬ 
carpal  bone  is  abnormally  short. 

Dislocation  by  rotation  backwards  re¬ 
sembles  what  the  writer  has  termed  dislo¬ 
cation  by  rotation  backwards  at  the  meta- 
carpo -phalangeal  joint  of  the  thumb,  and  he 
believes  it  has  never  yet  been  described. 
The  case  on  which  he  founds  his  description 
was  that  of  a  plumber,  aged  thirty-one,  who 
came  into  Guy’s  Hospital  one  evening  in 
May,  1884,  without  hat  or  coat.  He  stated 
he  had  been  fighting  with  another  man, 
and,  being  surprised  by  the  police,  had  run 
away  to  escape  being  taken  into  custody. 
In  running,  he  slipped  and  fell  on  his  left 
hand,  which  remained  immovably  fixed  in 
a  state  of  over-extension.  The  hand  was 
found  forced  back,  so  that  the  metacarpus 
formed  as  nearly  as  possible  a  right  angle 
with  the  dorsal  surface  of  the  forearm. 
The  first  phalanges  were  flexed  at  a  right 
angle  with  the  metacarpus,  and  the  middle 
and  terminal  phalanges  slightly  flexed. 
The  carpus  pressed  forward  the  tendons  in 
front  of  the  wrist,  but  beyond  this  there 
was  no  deformity.  The  carpus  had  become 
over-extended  on  the  radius  and  ulna  with¬ 
out  rupture  of  the  lateral  ligaments,  and 
the  dorsal  surfaces  of  the  first  row  lay  in 
contact  with  the  articular  surface  of  the 
radius  and  the  inter-articular  cartilage. 
The  man  was  semi-intoxicated,  and  abso¬ 
lutely  refused  to  take  an  anaesthetic  or 
morphia.  Extension  by  the  aid  of  assistants, 
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over-extension  and  then  flexion,  flexion  by 
the  aid  of  assistants  and  by  bending  across 
the  knee,  were  all  tried  without  success.  The 
joint  was  absolutely  locked.  He  was  left 
for  the  night,  in  the  hope  that  when  his 
head  was  clearer  in  the  morning  he  would 
submit  to  an  anaesthetic,  but  on  this  being 
again  pressed  upon  him,  he  left  the  hospital 
unrelieved. 

The  treatment  of  dislocation  forwards 
or  backwards  is  to  extend  the  hand  by  grasp¬ 
ing  the  palm,  and,  as  the  lateral  ligaments 
have  been  ruptured,  little  difficulty  has  been 
found  in  reducing  the  bones.  An  anterior 
splint,  reaching  from  the  bend  of  the  elbow 
to  the  middle  of  the  palm,  should  afterwards 
be  worn  for  three  weeks. 

Radio-ulnar  Dislocations  at  the 
Wrist  are  those  in  which  the  hand,  to¬ 
gether  with  the  radius  and  triangular  fibro- 
cartilage,  become  displaced  from  the  ulna. 
They  are  described  by  some  authors  as 
luxations  of  the  lower  extremity  of  the 
ulna,  owing  to  the  prominence  assumed 
by  this  bone  wThen  the  hand  is  displaced 
from  it. 

As  a  complication  of  fracture  of  the 
radius,  displacement  at  the  lower  radio¬ 
ulnar  joint,  either  partial  or  complete,  is 
frequent.  In  the  majority  of  Colles’s  frac¬ 
tures,  the  lower  end  of  the  ulna  is  unduly 
movable  and  prominent,  owing  to  partial 
dislocation  of  this  joint,  and  the  cases  in 
which  the  ulna  protrudes  through  the  skin 
are  almost  invariably  associated  with  frac¬ 
ture  of  the  radius.  There  are,  however, 
some  uncomplicated  cases  on  record.  The 
hand  and  radius  may  be  displaced  either 
forwards  or  backwards  from  the  ulna, 
without  fracture,  but  when  displaced  out¬ 
wards  it  appears  always  to  have  been  asso¬ 
ciated  with  fracture  of  the  radius. 

Dislocation  forwards  is  usually  caused 
by  forced  pronation.  It  has  been  produced 
in  children  by  lifting  them  by  the  hands 
when  pronated.  The  hand  is  found  in  a 
state  of  semi-pronation  and  adduction,  whilst 
the  lower  end  of  the  ulna  makes  a  very 
distinct  prominence  on  the  back  of  the 
wrist,  escaping  externally  to  the  extensor 
carpi  ulnaris,  and  riding  on  the  back  of  the 
radius,  so  that  the  wrist  is  narrowed.  In 
front  there  is  a  depression,  which  the  flexor 
carpi  ulnaris  is  seen  to  cross. 

To  reduce  the  dislocation,  pressure 
should  be  made  on  the  projecting  ulna  at 
the  same  time  that  the  hand  is  supinated. 
Should  there  be  a  tendency  to  reluxation, 
an  anterior  splint  should  be  applied,  and  a 
pad  to  keep  down  the  ulna. 


Dislocation  backwards  is  rather  less 
frequent  than  dislocation  forwards.  It  has 
been  caused  by  forcing  the  hand  strongly 
into  a  state  of  supination.  The  hand  and 
radius  are  thrown  backwards,  and  the 
lower  end  of  the  ulna  forms  a  projection  in 
front  near  the  middle  of  the  wrist.  On  the 
back  of  the  wrist  the  deformity  is  charac¬ 
teristic,  for  in  the  position  of  the  lower  end 
of  the  ulna  there  exists  a  well-marked  de¬ 
pression.  The  hand  is  supinated,  and  the 
patient  lacks  the  power  of  pronating  it. 

To  reduce  it,  the  hand  should  be  ab¬ 
ducted  and  pronated,  at  the  same  time  that 
pressure  is  made  on  the  lower  end  of  the 
ulna. 

Complicated  Radio-ulnar  Disloca¬ 
tions. — It  has  been  before  remarked  that, 
with  a  fracture  of  the  radius,  there  may  be  a 
great  displacement  at  the  radio -ulnar  joint, 
the  lower  end  of  the  ulna  sometimes  passing 
through  the  skin.  In  1882,  a  dissipated  old 
woman,  running  to  escape  from  a  vehicle, 
fell  on  both  palms,  and  was  brought  to 
Guy’s  Hospital  with  a  simple  Colles’s  frac¬ 
ture  of  one  wrist  and  a  compound  fracture 
of  the  other  radius,  complicated  with  pro¬ 
trusion  of  the  lo  wer  end  of  the  ulna  through 
the  skin,  just  externally  to  the  flexor  carpi 
ulnaris.  There  was  no  difficulty  in  re¬ 
duction,  and  she  was  at  first  treated  as  an 
out-patient,  but  phlegmonous  erysipelas 
followed,  and  she  was  admitted  under  the 
writer’s  care.  Much  sloughing  took  place, 
necessitating  amputation,  and  she  died  from 
exhaustion  and  degenerate  organs.  Some¬ 
what  similar  cases  in  which  the  ulna  pro¬ 
jected  through  the  skin,  in  one  case  at  the 
back  of  the  carpus,  and  in  another  on  the 
inner  side,  are  described  by  Cooper.  Godlee 
brought  before  the  Clinical  Society,  in  1883, 
a  case  of  compound  fracture  of  the  radius, 
complicated  with  projection  of  the  lower 
end  of  the  ulna  in  front  of  the  flexor  carpi 
ulnaris  tendon,  which  he  found  impossible 
to  reduce  until  he  had  cut  down  upon,  and 
had  sawn  off,  the  articulating  surface  of  the 
bone.  Commenting  on  his  case,  he  remarked 
that  little  deformity  or  impairment  in  use¬ 
fulness  resulted  from  excision  of  the  lower 
end  of  the  ulna — an  observation  previously 
made  by  the  writer  of  this  article  before 
the  same  society  in  1877,  when  exhibiting 
a  case  in  which  the  bone  had  been  excised 
for  tumour.  R.  Clement  Lucas. 

WRIST- JOINT,  Excision  of  the.  See 
Joints,  Excision  of. 

WRYNECK.  See  Torticollis. 
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XANTHOMA  ( Synon .  Xanthelasma). 
Definition. — A  rare  affection  involving  the 
integument,  and  subsequently  the  areolo- 
fibrous  structure,  due  to  the  presence  of  a 
peculiar  yellow-coloured  growth,  or  deposit 
composed  of  cells  and  connective  tissue. 

Etiology. —  Additional  information  is 
much  needed  concerning  the  conditions  of 
the  body  which  predispose  to  and  determine 
this  rare  affection.  They  are,  however,  to 
be  associated  with  defective  vital  power  in¬ 
volving  the  nutrition  and  growth  of  certain 
tissues.  It  has  been  considered  probable 
that  some  functional  disorders  of  the  liver, 
if  not  actual  structural  disease,  may  stand 
in  causal  relationship  to  xanthoma,  not 
only  because  jaundice  has  frequently  been 
associated  with  it,  but  also  for  the  reason 
that  organic  disease  of  the  liver  has  fre¬ 
quently  been  demonstrated  post  mortem 
to  have  co-existed  with  it. 

In  a  report  upon  twenty-eight  cases  of 
xanthoma  multiplex  in  adults,  published  in 
1882,  jaundice  was  present  in  twenty-three 
instances,  while  diabetes  mellitus  existed 
in  one  only  of  the  remaining  five.  In  eight 
cases  of  the  same  disease  occurring  con¬ 
genitally,  or  commencing  under  puberty, 
jaundice  was  reported  to  be  entirely  absent. 
One  case  is  on  record  in  which  many 
organs  of  the  body  wrere  simultaneously 
diseased. 

It  is  obvious,  therefore,  that  as  yet  no 
one  morbid  condition  has  been  found  the 
constant  accompaniment  of  the  malady — 
indeed,  in  some  persons  no  disorder  of  the 
general  health  has  been  noticed.  Instances 
have  been  recorded  of  xanthoma  present 
at  birth  or  developing  in  early  infancy. 
Heredity  has  been  proved  to  be  an  oc¬ 
casional  factor  in  the  disease. 

Among  the  conclusions  derivable  from 
the  study  of  the  above-mentioned  cases  of 
xanthoma  multiplex,  it  may  be  noted  that, 
etiologically,  the  cases  occurring  before 
puberty  differ  from  those  in  adult  life  in 
having  no  traceable  connection  with  jaun¬ 
dice  or  hepatic  disease,  they  are  probably 
to  an  extent  hereditary  and  may  be  con¬ 
genital,  moreover  they  do  not  affect  the 
eyelids,  but  involve  other  regions  of  the 
trunk  and  extremities.  It  may  also  be 
observed  that,  in  four-fifths  of  the  cases 
of  xanthoma  multiplex  commencing  after 


puberty,  chronic  jaundice  from  obstruction 
of  bile-ducts  existed,  while  in  several  of  the 
remainder  there  had  been  no  disorder  of 
health.  Lastly,  in  these  the  eyelids  were 
almost  constantly  involved,  and  were  gene¬ 
rally  the  starting-point  of  the  disease. 

Spontaneous  disappearance  has  been 
noted.  The  sexes  would  seem  to  be  about 
equally  affected.  A  case  has  recently  been 
reported  exhibiting  the  plane,  tubercular, 
and  tuberose  varieties  of  the  disease  with 
perfect  symmetry,  except  for  a  corymbose 
band  on  the  right  side  of  the  trunk  in  the 
trajectory  of  some  cutaneous  nerves,  and 
possibly  determined  by  a  zona.  The  patient 
was  a  man  forty-four  years  of  age,  and  had 
an  enlarged  liver  with  jaundice  of  twelve 
years’  standing,  which  had  greatly  darkened 
the  skin  and  was  attended  with  pruritus. 
The  xanthoma  had  developed  in  four  years, 
and  commenced  in  the  gluteal  region.  A 
trace  of  sugar,  but  no  albumen,  was  found 
in  the  urine. 

Anatomical  Characters. — Xanthoma  is 
a  benign  growth  or  deposit  in  the  cutan¬ 
eous,  mucous,  and  serous  structures,  and 
occasionally,  as  aforesaid,  in  the  subjacent 
areolo-fibrous  tissue.  On  microscopical 
examination,  it  is  evident  that  the  opaque 
yellow  colour  is  produced  by  masses  of  a 
substance  composed  of  cells  of  irregular 
form  and  size,  round,  oval,  triangular,  or 
rod- shaped,  which  later  may  undergo  de¬ 
generation,  and  give  rise  to  a  crystalline 
appearance  in  their  midst,  or  to  a  fatty 
metamorphosis  with  cholesterine  plates. 
These  cells  are  contained  in  an  areolar 
network  of  connective  tissue. 

Description. — Xanthoma  presents  it¬ 
self  :  (1)  as  isolated  tubercles  or  nodules — 
X.  tuberosum ;  (2)  as  smooth  laminae  or 
plates — X.  planum. 

In  the  tuberous  variety  the  tubercles  are 
of  a  yellow  colour,  isolated  or  grouped, 
smooth,  and  conveying  a  soft  or  somewhat 
elastic  sensation  to  the  touch.  The  planar 
variety  occurs  in  the  form  of  defined  yellow 
patches  or  plaques.  Upon  the  palm,  a 
linear  arrangement  may  be  present,  cor¬ 
responding  to  the  natural  markings  or 
creases. 

When  it  occurs  in  both  its  forms,  the 
term  X.  multiplex  is  applied.  Xanthoma 
upon  the  eyelids  (X.  palpebrarum)  is  known 
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by  the  presence  of  more  or  less  elevated, 
rounded,  or  oblong  spots  of  yellow  colour, 
solitary  or  multiple.  It  has  a  remarkable 
predilection  for  the  inner  angle  of  the 
upper  eyelid,  where  it  generally  commences, 
is  often  symmetrical,  and  later  attacks  the 
inner  angle  of  the  lower  lid. 

Occasionally,  in  severe  cases,  the  whole 
palpebral  aperture  may  be  surrounded  by 
a  series  of  these  patches  more  or  less  closely 
arranged.  The  presence  of  granules  occa¬ 
sionally  upon  the  surface  with  punctated 
apertures,  corresponding  to  enclosed  fol¬ 
licles,  has  given  rise  to  the  term  X.  granu- 
losum  as  descriptive  of  this  variety.  Un¬ 
irritated,  they  are  painless. 

Inflammatory  symptoms  are  absent, 
and  the  surrounding  skin  has  a  brownish 
or  pigmented  appearance.  While  the  dis¬ 
ease  was  originally  observed  upon  the  eye¬ 
lids,  recorded  instances  have  proved  its 
existence  on  the  palms,  soles,  knuckles, 
ears,  elbows,  face,  back,  abdomen  and  penis, 
&c.  The  mucous  membrane  of  the  lips, 
palate,  tongue,  also  the  trachea,  bile-ducts, 
sub -peritoneal  tissue  of  abdomen,  and  some 
abdominal  organs,  have  been  implicated. 

Diagnosis. — The  position  and  arrange¬ 
ment,  colour,  structure  and  general  charac¬ 
ters  as  described  will  suffice  to  determine 
the  affection,  no  other  cutaneous  disease 
having  any  approximate  resemblance  to 
it.  The  course  it  pursues  is  essentially 
chronic. 

Prognosis. — The  growth  is  compara¬ 
tively  unimportant  except  for  its  appear¬ 
ance.  Internal  remedies  have  no  effect 
upon  it.  Spontaneous  disappearance  has 
occurred. 

Treatment. — The  general  health  and 
requirements  of  the  patient  should  be 
attended  to,  and  disordered  functions  re¬ 
gulated,  &c.  However,  local  measures,  and 
of  these  the  use  of  caustics  and  removal 
with  the  knife,  alone  can  effectually  dis¬ 
pose  of  the  disease,  should  it  be  deemed 
expedient  to  interfere.  Much  caution 
should  be  exercised  about  the  eyelids  if 
surgical  means  be  adopted,  on  account  of 
possible  after -contraction. 

J.  Herbert  Stowers. 

XERODERMA,  or  ATROPHO¬ 
DERMA  PIGMENTOSUM. — Definition. 
A  disease  of  congenital  origin  characterised 
by  a  pigmented  atrophy  of  the  skin,  and 
the  development  of  papillomatous  tumours 
which  may  become  cancerous. 

Etiology. — Nearly  all  the  cases  recorded, 
less  than  forty  in  number,  have  commenced 
in  the  second  year  of  life ;  both  sexes  are 


equally  liable,  but  generally  when  several 
members  of  the  same  family  are  attacked, 
as  often  happens,  it  selects  either  the  girls 
or  the  boys,  but  not  both.  Although  there 
is  evidently  some  congenital  predisposition, 
the  disease  does  not  develop  for  some  time 
after  birth.  It  cannot  be  ascribed  to  here¬ 
dity  or  defects  in  hygiene,  but  exposure  to 
the  sun  has  been  thought  to  be  an  exciting 
influence.  Its  real  cause,  however,  is  un¬ 
known. 

Symptoms.  —  The  children  are  born 
healthy,  and  no  defect  is  noticed  until  the 
second  year,  when  freckle-like  pigmentation 
of  all  shades  of  light  and  dark  brown  occurs, 
sometimes  preceded  by  erythematous  pa¬ 
pules,  and  limited  to  the  exposed  parts  of 
the  body. 

Telangiectases  develop  between  the 
freckles,  and  subsequently  undergo  ob¬ 
literation  and  leave  the  skin  white  and 
atrophic,  like  a  thin  scar.  The  pigment- 
spots  enlarge  and  get  a  deeper  tint,  and 
warts  develop  on  them  like  those  of  the 
aged,  and  from  these  papillomatous  tu¬ 
mours  arise,  which  fungate,  and  may  form 
masses  as  large  as  an  orange  ;  or  less  raised 
ulcerated  patches  occur,  covered  with  blood- 
crusts.  These  tumours  and  ulcers  may  be¬ 
come  epitheliomatous,  and  lead  to  the  death 
of  the  patient.  The  eyes  are  often  affected 
with  conjunctivitis  and  pannus,  and  the  con¬ 
stant  discharge  causes  some  of  the  ulcers, 
owing  to  the  pus  becoming  inoculable.  The 
general  health  is  quite  good  unless  the 
discharge  becomes  profuse  or  cancer  de¬ 
velops.  Death  has  occurred  about  puberty 
in  many  instances,  but  others  have  reached 
adult  life. 

Diagnosis.  —  If  all  the  symptoms  be 
taken  into  account,  and  the  history  of  their 
development  is  known,  no  difficulty  can 
occur,  as  it  is  only  in  some  features  that  it 
can  resemble  lupus  or  atrophic  scleroderma, 
while  the  rest  are  very  different. 

Treatment. — Nothing  can  be  done  in  the 
way  of  cure,  but  the  progress  can  be  de¬ 
layed  by  careful  attention  to  the  eyes,  pro¬ 
tecting  them  and  bathing  them  frequently 
with  boracic  acid  lotion.  The  ulcers  should 
be  scraped  with  a  sharp  spoon  if  fungating, 
and  healed  by  the  usual  means  for  ulcers, 
and  the  tumours  removed ;  fresh  ulcers  can 
usually  be  healed  by  removing  the  crust, 
and  dressing  them  with  an  ointment  of  am- 
moniated  mercury,  gr.  x.  to  the  ounce  of  lard, 
or  sometimes  boracic  acid  ointment,  gr.  x. 
to  the  ounce,  is  preferable.  No  internal 
medication  has  any  direct  effect,  but  tonics 
and  cod-liver  oil  may  be  required. 

H.  Radcliffe  Crocker. 
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XEROSIS  or  XEROPHTHALMOS. 

Causes  and  Pathology. — Granular  ophthal¬ 
mia  ;  diphtheritic  ophthalmia  ;  improper  use 
of  caustic  applications.  Conjunctival  xerosis 
may  also  occur  as  a  primary  disease,  espe¬ 
cially  in  young  children,  and  then  leads  to 
total  destruction  of  the  eye  by  ulceration  of 
the  cornea,  &c.,  while  the  patients  die  of 
general  malnutrition.  In  a  case  of  this 
kind  the  presence  of  micro-organisms  has 
been  demonstrated  in  the  conjunctiva,  and 
shnilar  bodies  were  found  in  the  pelves  of 
the  kidneys.  A  remarkable,  and  as  yet 
unexplained,  association  of  night-blindness 
with  conjunctival  xerosis  is  sometimes  seen 
sporadically  or  epidemically,  the  latter 
chiefly  in  foreign  barracks  and  prisons. 
In  this  form  of  the  affection,  similar  bacilli 
have  been  found  in  the  conjunctiva. 

Symptoms  and  Diagnosis . — This  is  a 


dry,  lustreless  condition  of  the  conjunctiva. 
Whitish -grey  epithelial  scales  come  away 
from  the  mucous  membrane,  which  is  con¬ 
tracted  in  extent.  This  contraction  may  be 
ascertained  by  drawing  down  the  lower  lid, 
when  the  inferior  fornix  will  be  found  to 
have  almost  disappeared,  and  the  degene¬ 
rated  conjunctiva  to  stretch  across  from  the 
margin  of  the  lower  lid  to  the  margin  of  the 
cornea.  The  cornea  takes  part  in  the  pro¬ 
cess,  its  epithelium  losing  its  lustre,  with 
consequent  defect  of  vision. 

Treatment. — There  is  no  cure  for  this 
condition.  Palliation  of  the  distressing 
symptoms  alone  can  be  attempted.  Col- 
lyria  of  milk  and  glycerine,  to  which  may 
be  added  some  bicarbonate  of  soda,  are 
the  most  useful  applications,  and  the  eyes 
should  be  carefully  protected  from  all  irri¬ 
tating  influences.  II.  R.  Swanzy. 


ZONA.  See  Herpes  Zoster. 


ZYGOMA.  See  Face,  Fracture  of  Bones  of  the. 
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Acuity  of  vision,  determination  of,  ii.  318,  801 
Acupuncture,  i.  24 

in  treatment  of  aneurism,  i.  25,  82 
of  hydrocele,  i.  754 
of  muscular  disability,  i.  25  ;  ii.  26 
of  sciatica,  i.  25 

Acute  bedsore  of  Charcot,  i.  141 
necrosis,  ii.  194 
rickets,  ii.  360 
traumatic  arthritis,  i.  859 
malignancy,  i.  165 
vaginal  hydrocele,  i.  751 
Adams’s  Operation,  i.  26  ;  ii.  142 
Addison’s  disease,  bronzing  in,  i.  283 
Adenia,  i.  965 
Adenitis,  i.  962 
Adenoid  carcinoma,  i.  226 
Adenoma,  i.  26 
Adenomatous  polypi,  ii.  230 
Adhesion,  i.  27 
Adhesions  from  iritis,  i.  825 
in  joints,  i.  67 
Adipocere,  i.  518 
After-cataract,  i.  260 
Agalactea,  i.  176 

Age,  in  cases  of  albuminoid  degeneration,!.  29 
of  cancer  of  breast,  i.  184 
of  caries  of  spine,  i.  228 
of  prostatic  enlargement,  ii.  251 
for  operative  treatment  of  cleft  palate, 
i.  317 

of  hare-lip,  i.  680 

influence  of,  on  nature  of  malignant  dis¬ 
ease,  ii.  8 

on  process  of  fever,  ii.  523 
on  sympathetic  ophthalmia,  ii.  536 
See  Old  Age,  ii.  96 
Ainhum,  i.  27 
Air  in  Veins,  i.  27 
pathology,  i.  27 
symptoms,  i.  28 
treatment,  i.  28 

Air-passages,  foreign  bodies  in  the,  i.  558 
Ala  nasi,  restoration  of,  ii.  348 
Albinism,  i.  29 
Albugo,  i.  29 

Albumin,  form  and  sources  of,  in  albuminuria, 
i.  31  ;  ii.  740 

Albuminoid  Degeneration,  i.  29 
Albuminuria,  i.  31  ;  ii.  740 

surgical  importance  of,  when  due  to  or¬ 
ganic  renal  disease,  i.  32 
influence  of,  on  results  of  surgical  opera¬ 
tions,  i.  32 

peculiarity  of,  in  albuminoid  degenera¬ 
tion  of  kidneys,  i.  32 
Alcoholic  amblyopia,  i.  41 

coma  associated  with  head  injury,  i.  688 
Aleppo  evil,  i.  395 
Alkalies,  Swallowing  of,  i.  32 
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Alkaline  caustics,  i.  262 

Allarton’s  operation,  i.  33.  See  Median  Litho¬ 
tomy,  i.  940 

Allingham’s  rectal  speculum,  ii.  461 
Allyl  alcohol  as  an  antiseptic,  i.  78 
Alopecia  Areata,  i.  33  ;  ii.  451 
Alphos.  See  Psoriasis,  ii.  265 
Alternating  calculus,  i.  215 
j  Alumina,  acetate  of,  as  an  antiseptic,  i.  74 
Alveolar  Abscess,  i.  34 
Alveolar  sarcoma,  ii.  370 
Alveolus,  Fracture  of,  i.  34 
Amaurosis,  i.  34 

alcoholic  and  tobacco,  see  Amblyopia, 
i.  40,  41 

a  sequela  of  eruptive  fever  and  diph¬ 
theria,  i.  35 

a  symptom  of  Bright’s  disease,  i.  35 
reflex,  i.  35 
simulated,  ii.  798 
Amazia,  i.  37 
Amblyopia,  i.  37 
cerebral,  i.  38 
crossed,  i.  39 
diabetic,  i.  42 
malarial,  i.  42 
reflex,  i.  38  ;  ii.  793 
simulated,  ii.  800 
spinal,  i.  40 
tabetic,  i.  40 
toxic,  i.  40 

from  cardiac  disease,  i.  43 
disuse,  i.  37 

exposure  to  bright  light,  i.  38 
in  hysteria,  i.  43 
pregnancy,  i.  42 
Ambulance,  i.  43 
Ametropia,  ii.  317 

Ammonia,  action  of,  on  air-passages,  i.  33 
Ammonio-magnesian  calculus,  i.  215 
Amplitude  of  accommodation,  i.  21 
Amputation,  i.  46 

circular  method,  i.  46 
classification,  i.  46 
flap  method,  i.  47 
general  considerations,  i.  46 
historical  eras,  i.  46 

mortality  of,  in  hospital  and  private 
practice,  i.  740 
performance  of  an,  i.  51 
rectangular  (Teale’s),  i.  47 
treatment  of  stump,  i.  51 ;  ii.  508 
in  cases  of  burns,  i.  208 

of  compound  dislocation  of  ankle,  i.  64 
of  compound  fracture,  i.  571 
of  gangrene,  i.  589 
of  gangrene  from  aneurism,  i.  58 
of  gunshot  injury,  i.  651 
of  hip- joint  disease,  i.  730 
of  ruptured  artery,  i.  93 
of  tetanus,  ii.  599 

Amputations,  Special:  at  the  ankle-joint,  i.  65 
of  the  arm,  i.  84 
of  the  breast,  i.  192 
of  the  cervix  uteri,  i.  268 
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Amputations,  Special  :  at  the  elbow,  i.  435 
of  the  fingers,  i.  541 
in  the  foot,  i.  550 
of  the  forearm,  i.  556 
in  the  hand,  i.  342 
at  the  hip-joint,  i.  730 
at  the  knee-joint,  i.  872 
of  the  leg,  i.  918 
of  the  metacarpal  bones,  i.  543 
of  the  metatarsal  bones,  i.  550 
of  the  penis,  ii.  182 
at  the  shoulder-joint,  ii.  439 
of  the  thigh,  ii.  600 
of  the  thumb,  i.  543 
of  the  toes,  i.  550 
at  the  wrist-joint,  ii.  819 
Amussat’s  operation,  i.  330 
Amygdaloid  bubo,  i.  197 

Amyloid  disease.  See  Albuminoid  Degenera¬ 
tion. ,  i.  29 

in  hip-disease,  i.  725 
degeneration  of  conjunctiva,  i.  357 
Anaesthesia,  i.  51 
general,  i.  52 
local,  i.  51,  952 

treatment  of,  by  nerve-stretching,  ii.  61 
of  larynx,  i.  904 
of  optic  nerves,  i.  38 
Anaesthetics,  i.  51 

use  of,  in  cataract  operations,  i.  251 
in  treating  wounds,  ii.  815,  818 
in  operations  for  haemorrhoids,  i.  670 
Analgesia,  i.  56 

Anchylosis.  See  Ankylosis ,  i.  67 
Aneurism,  i.  56 

causes,  i.  56,  90 
diagnosis,  i.  57 
mode  of  cure,  i.  58 
prognosis,  i.  58 
rupture,  i.  57 
spontaneous  cure,  i.  58 
symptoms,  i.  56 

treatment  by  acupuncture,  i.  61 
by  flexion,  i.  59 
by  galvano-puncture,  i.  440 
general,  i.  58 

by  injection  of  coagulating  fluids,  i.  61 
by  injection  of  ergotin,  i.  474 
by  ligature,  i.  59 
by  manipulation,  i.  61 
by  pressure,  digital,  i.  59 ;  local, 
i.  59  ;  rapid,  i.  59 

Aneurism,  Forms  of  :  arterio-venous,  i.  97 
cirsoid,  i.  309 
diffuse  traumatic,  i.  61 
dissecting,  i.  56 
false  and  true,  i.  56 
fusiform,  i.  56 
sacculated,  i.  56 
traumatic,  i.  61 
varicose,  i.  98 
Aneurismal  varix,  i.  98 

Aneurisms,  Special  :  of  abdominal  aorta,  i.  5 
of  arch  of  aorta,  i.  81 
of  axillary  artery,  i.  122 
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Aneurisms,  Special  :  of  brachial  artery,  i.  86 
of  carotid  arteries,  i.  235 
of  femoral  artery,  i.  521 
of  gluteal  artery,  i.  607 
of  iliac  arteries,  i.  774 
of  innominate  artery,  i.  801 
orbital,  ii.  125 
of  popliteal  artery,  ii.  231 
of  subclavian  artery,  ii.  511 
Angeioleucitis,  i.  968 
Angeioma.  See  Ncevus,  ii.  30 
Anger’s  urethroplastic  operation,  ii.  726 
Angina,  syphilitic,  ii.  159 

Angular  curvature  of  spine.  See  Caries  of 
Spine,  i.  228 

Animal  ligatures,  i.  863,  928 
Animal  poisons. 

See  Glanders ,  i.  593 

Hydrophobia ,  i.  761 
Malignant  Pustule,  ii.  2 
Poisoned  Wounds,  ii.  224 
Animal  vaccination,  ii.  763 
Anisometropia,  ii.  329 

Ankle,  diagnosis  of  diseases  and  injuries  of, 

i.  554 

Ankle-joint,  Amputation  at,  i.  65 
disease  of,  i.  66  ;  ii.  567 
dislocations  of,  i.  62 
excision  of,  i.  854 ;  ii.  567 
gunshot  wounds  of,  i.  653 
Ankyloblepharon,  i.  511 
Ankylosis,  i.  67 
bony,  i.  69 
soft  or  fibrous,  i.  67 
symptoms  and  treatment,  i.  68 
of  temporo-maxillary  articulation,  i.  832  ; 

ii.  574 

See  Bone-setting,  i.  167 

Jaws,  Closure  of,  i.  832 
Osteotomy,  ii.  140 
Anorchism,  ii.  593 
Anorexia,  i.  69 
Anosmia,  i.  69 

Anterior  fossa  of  base  of  skull,  fracture  of, 
ii.  456 

Antero -posterior  Spinal  Curvature,  i.  69 
Anthrax.  See  Carbuncle,  i.  219 
Antiseptic  dressings,  Esmarch  on,  i.  51 
Antiseptic  Surgery,  i.  70 
aims  of,  i.  70 

contradistinction  of,  to  aseptic  method, 

i.  71 

definition  of,  i.  71 

influence  on  healing  of  wounds,  i.  72 
Antiseptic  treatment  of  abscess,  i.  77 
of  compound  fracture,  i.  571 
of  skull,  ii.  458 
Antiseptics,  i.  77 

acetate  of  alumina,  i.  74 
bichloride  of  mercury,  i.  74 
boracic  acid,  i.  74 
carbolic  acid,  i.  72 
chloride  of  zinc,  i.  74 
eucalyptus  oil,  i.  74 
salicylic  acid,  i.  73 


S3  7 


Index  of 


Antrum,  Diseases  of  the,  i.  79 
cysts,  i.  80 
empyema,  i.  79 
epithelioma,  i.  80 

Anuria.  See  Suppression  of  Urine ,  ii.  518 
Anus,  artificial,  i.  101 
atresia  of,  i.  112 
cancer  of,  ii.  315 
fissure  of,  i.  541 
prolapse  of,  ii.  244 
pruritus  of,  ii.  200 
Aorta,  Abdominal,  Aneurism  of,  i.  5 
Aortic  Aneurism,  i.  81  ;  ii.  651 
diagnosis,  i.  81 

treatment  by  distal  ligature,  i.  81 
electrolysis,  i.  82 

introduction  of  foreign  bodies,  i.  82 
Aortic  tourniquet,  Lister’s,  i.  82  ;  ii.  051 
Davy’s,  i.  393 
Aphakia,  i.  261 
Aphonia,  i.  83 

spastica,  i.  902 
Aphtha),  ii.  034 

Aphthous  stomatitis,  ii.  479,  634 
Apncea,  ii.  524 

Appendages,  Uterine,  Removal  of  tiie,  ii.  745 

Aqueous  humour,  examination  of,  i.  501 

Arachnoid,  traumatic  inflammation  of,  i.  460 

Arcus  senilis,  i.  114,  375 

Areola  of  the  breast,  diseases  of,  ii.  74 

Argyll-Robertson  symptom,  i.  36 

Arm,  Amputation  of,  i.  84 

antero-posterior  flaps,  i.  84 
circular  method,  i.  84 
lateral  Haps,  i.  85 
rectangular  (Teale’s),  i.  84 
Byrne’s  modified  circular,  i.  84 
fractures  of.  See  Fractures  of  Humerus , 
i.  744 

Arm  and  Forearm,  Diagnosis  of  Injuries  and 
Diseases  of,  i.  85 
Arnold’s  Splint,  L  87 
Arsenic  as  a  caustic,  i.  263 
Arterial  bleeding  from  wounds,  i.  93 
treatment  of,  i.  94 
embolism  and  thrombosis,  i.  91 
tumours,  i.  92 
Arteries,  Diseases  of,  i.  87 

arteritis,  acute  and  chronic,  i.  88 
atrojihy,  i.  91 
calcification,  i.  91 
endarteritis,  i.  88 
fatty  degeneration,  i.  91 
hypertrophy,  i.  91 
periarteritis,  i.  90 
syphilitic  arteritis,  i.  90  ;  ii.  555 
Arteries,  ligation  of.  See  Surgical  Anatomy 
and  Ligation  of  Arteries. 

Arteries,  Rupture  of,  i.  92 

subcutaneous,  without  fracture,  i.  93 
Arteries,  Wounds  of,  i.  93 
axillary,  i.  120 
brachial,  i.  86 

branches  of  external  carotid,  i.  238 
femoral,  i.  524 
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Arteries,  Wounds  of,  gluteal,  i.  607 
occipital,  i.  135 
palmar  arch,  ii.  160 
plantar  arteries,  ii.  218 
popliteal,  ii.  235 
posterior  auricular,  i.  135 
princeps  cervicis,  i.  135 
pulmonary,  ii.  268 
tibial,  ii.  624 
vertebral,  i.  135 
Arteriotomy,  i.  97 
Arterio-venous  Aneurism,  i.  97 
causes,  i.  97 
diagnosis,  i.  98 
pathology,  i.  98 
symptoms,  i.  98 
treatment,  i.  99 
in  arm,  86 
in  orbit,  ii.  133 

Arterio-venous  communication  between  internal 
carotid  artery  and  cavernous  sinus,  ii.  127 
Arteritis,  i.  87 

syphilitic,  i.  90  ;  ii.  555 
Artery  Forceps,  i.  100 
Arthritis,  acute,  of  infants,  i.  471 
chronic  rheumatic,  i.  293 
gouty,  i.  850 
traumatic,  i.  859 

Arthropathy,  tabetic,  i.  851.  See  Charcot's 
Disease ,  i.  272 

Articular  Cartilage,  Diseases  of,  i.  100,  846  ; 
ii.  673 

Artificial  Anus,  i.  101 
drum,  i.  423 
leech,  i.  289 
limbs,  i.  104 
pupil,  i.  817,  827 

in  operations  for  cataract,  i.  251 
respiration,  ii.  525 

Duchenne  on  faradisation  in,  ii.  526 
Howard’s  method,  ii.  525 
Sylvester’s  method,  ii.  525 
velum  palati,  i.  315 
Ascites,  diagnosis  of,  ii.  150 
Aseptic  operation,  details  of  an,  i.  74 
Aspermatism,  ii.  476 
Asphyxia,  i.  524 
Aspiration,  i.  107 

in  empyema,  i.  455 
in  ovarian  disease,  ii.  151 
in  pericardial  effusion,  i.  107 
in  retention  of  urine,  i.  150 
in  strangulated  hernia,  i.  108 
in  tympanitis,  i.  107 
Aspirator,  i.  108 
Assalini’s  forceps,  i.  100 
Assistants  in  amputation,  i.  51 
Asthenopia,  i.  108 

accommodative,  i.  108 
muscular,  i.  109 
nervous,  i.  110 
from  railway  injury,  ii.  793 
Astigmatism,  i.  110  ;  ii.  328 
Astragalus,  caries  of  the,  ii.  567 
dislocations  of  the,  i.  110 
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Astragalus,  proper  dislocations  of  the,  i.  110 
excision  of  the,  ii.  567 
fracture  of  the,  i.  553 
Asylums  for  the  blind,  i.  162 
Athelia,  ii.  74 
Atheroma,  i.  88 
Atheromatous  ulcer,  i.  89 
Atlanto-axial  disease,  i.  230 
Atlas,  fracture  and  dislocation  of,  i.  131 
Atonic  relaxation  of  uvula,  ii.  755 
Atony  of  bladder,  i.  142 
of  rectum,  ii.  310 
Atresia  Ani,  i.  112 
vaginae,  ii.  769 

Atrophoderma  pigmentosum,  ii.  824 
Atrophy,  i.  114 

of  arteries,  i.  91 

of  articular  ends  of  long  bones,  i.  115 
of  muscle,  i.  115  ;  ii.  28 
of  optic  nerve,  ii.  110 
of  tongue,  ii.  631 

Atropia  in  treatment  of  iritis,  i.  822 
‘  Attacks  of  the  stone,’  ii.  483 
Auditory  nerve,  injuries  of,  i.  183 
Auditory  meatus,  eczema  of  the,  i.  434 
foreign  bodies  in  the,  i.  418 
inflammation  of  the,  i.  417 
Auditory  vertigo,  i.  419 
Aural  catarrh,  i.  421 
exostoses,  i.  116 
Avulsion  of  toe-nail,  i.  798 
of  tonsil,  ii.  646 
Axilla,  i.  117 

abscess  in  the,  i.  118 
cellulitis  of  the,  i.  118 
tumours  in  the,  i.  119 
wounds  of  the,  i.  120 

Axillary  Artery,  Surgical  Anatomy  of  the, 
i.  121 

aneurism  of,  i.  122 
wounds  of,  i.  120 

Axis,  fracture  and  dislocation  of,  i.  131 
Azoospermism,  ii.  476 

Bacilli  of  leprosy,  i.  447 
of  lupus,  i.  959 
Bacillus,  i.  123 

Bacillus  anthracis,  i.  124  ;  ii.  3,  421,  422 
action  of  different  antiseptics  on,  i.  78 
tuberculosis,  ii.  666,  668 
Back  and  Spine,  Injuries  of  the,  i.  124 

concussion  of  spinal  cord,  i.  134  ;  ii.  296 
fractures  and  dislocations  of  spine,  i.  130 
intraspinal  luemorrhage,  i.  128 
laceration  of  membranes  and  traumatic 
meningitis,  i.  129 
punctured  wounds,  i.  134 
railway  injuries,  i.  126  ;  ii.  296 
sprains,  i.  125 

Bacteria,  influence  of,  on  wounds,  i.  71 
Bacterium,  i.  135 

Baker,  Morrant,  operation  for  removal  of 
tongue,  ii.  640 
tracheotomy  tube,  ii.  659 
Balanitis,  i.  136 


Balano-posthitis,  i.  136 

Baldness,  i.  672.  See  Alopecia  Areata ,  i.  33 

Bandages,  i.  137 

compound,  i.  140 
immovable,  i.  779 
simple,  i.  137 

triangular  (Esmarch’s),  i.  140 
Barbacloes  leg,  i.  441 

Barnes’s  crescent  vaginal  speculum,  ii.  461 
Barwell’s  indications  for  distal  ligature  in 
aortic  aneurism,  i.  82 
Base  of  skull,  fracture  of,  ii.  455 
Basedow’s  disease,  ii.  613 
Bath,  calomel  vapour,  i.  216 

continuous  warm,  in  treatment  of  burns, 
i.  208 

in  treatment  of  phagedama,  ii.  206,  546 
Battey’s  operation.  See  Oophorectomy ,  ii.  99 
Bavarian  splint,  i.  780 
Bayonet  wounds,  ii.  364 
Beard,  ringworm  of  the,  ii.  534 
Bedsores,  i.  141,  582 

in  fracture  of  the  spine,  i.  134 
Bees,  stings  of,  ii.  478 
Belladonna,  eruption  from,  ii.  16 

in  the  treatment  of  spermatorrhoea,  ii.  467 
Bellocq’s  Sound,  i.  141 
Bertrandi,  suture  of,  or  fold  suture,  ii.  529 
Biceps  cubiti  muscle,  contraction  of  the,  i.  85 
rupture  of  the,  i.  86 

Bigelow  on  dislocation  at  the  hip,  i.  733 
‘  Bistournage,’  Chauveau’s  experiments  on, 
i.  794 

Bistoury,  i,  142 

Bites  of  insects  and  reptiles. 

See  Bites  of  Venomous  Serpents ,  ii.  783 
Stings  of  Insects ,  ii.  478 
Bivalve  specula,  ii.  461 
Black  cataract,  i.  248 
Black  eye,  i.  686  ;  ii.  456 
tongue,  ii.  635 

Bladder,  Atony  of  the,  i.  142 
cancer  of  the,  i.  155 
catarrh  of  the,  i.  145 
^extroversion  of  the,  i.  425 
fistulous  opening  into  the. 

See  Recto-vesical  Fistula ,  ii.  3C8 
Vaginal  Fistula 3,  ii.  773 
foreign  bodies  in  the,  i.  563 
gunshot  wounds  of  the,  i.  647 
haemorrhage  from  the,  i.  658 
imperfect  evacuation  of  the,  i.  143 
inflammation  of  the,  acute  and  chronic, 
i.  145 

neuralgia  of  the,  i.  149 
paralysis  of  the,  in  injury  to  the  spine, 
i.  133 

puncture  of  the,  i.  150 
rupture  of  the,  i.  151 
sacculation  of  the,  ii.  253 
tumours  of  the,  i.  154 
Blebs.  See  Bullce ,  i.  199 
Bleeding  in  head  injuries,  i.  687  ;  ii.  456 
Blennorrhagia.  See  Gonorrhoea ,  i.  610 
Blennorrlicea  neonatorum,  i.  352 
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Blepharitis,  i.  507 
Blepharoplasty,  i.  430,  470 
Blepharospasm,  i.  509 
Blind,  suitable  occupations  for  the,  i.  162 
asylums  for  the,  i.  162 
Blind-boil,  i.  164 
Blindness,  i.  157 

distribution  of,  i.  157 
etiology  of,  i.  159 
preventibility  of,  i.  161 
Blisters,  i.  162 

Blood,  morbid  conditions  of  :  in  chyluria,  i.  300 
in  erysipelas,  i.  477 
in  haemophilia,  i.  659 
in  inflammation,  i.  788 
in  purpura,  ii.  273 
in  pyaemia,  ii.  278 
sources  of,  in  haematuria,  i.  658 
Blood-cysts,  electrolysis  in  treatment  of,  i.  440 
Blood-ferment  poisoning,  ii.  367 
Bloodless  method  of  operating,  i.  489 
Blood-letting,  i.  162 

See  Arteriotomy,  i.  97 
Cupping,  i.  389 
Leeches,  i.  918 
Venesection,  ii.  782 
Blue  pus,  ii.  521 
Boils,  i.  163 

in  diabetes,  i.  401 
from  poisoned  wounds,  ii.  226 
Bone-disease,  Diagnosis  of,  i.  165 
Bone-grafting,  i.  617 
Bone-setting,  i.  167 
Bone,  tumours  of,  ii.  683 
Bones,  Diseases  of :  abscess,  i.  17  ;  ii.  145 
carcinoma,  ii.  693 
caries,  i.  226 

cystic  tumours,  ii.  692.  See  also  Diseases 
of  the  Jaios,  i.  835 
enchondroma,  i.  465  ;  ii.  683 
exostosis,  i.  491 
fragilitas  ossium,  i.  572 
hydatids,  ii.  692 
leontiasis  ossea,  i.  924 
necrosis,  ii.  43 
osteo-aneurism,  ii.  134 
osteoma,  ii.  135 
osteomalacia,  ii.  136 
osteomyelitis,  ii.  138 
osteoporosis,  ii.  140 
ostitis,  ii.  144 
ostitis  deformans,  ii.  146 
periostitis,  ii.  193 

pulsating  tumours,  ii.  134,  689,  693 
sarcoma,  ii.  685 
scrofulous  affections,  ii.  398 
tubercular  disease,  ii.  670 
Bones,  gunshot  wounds  of,  i.  634 

morbid  changes  in :  in  chronic  rheumatic 
arthritis,  i.  296 
in  rickets,  ii.  356 

Bougie,  use  of,  in  stricture  of  the  oesophagus, 
ii.  99 

Bougies,  i.  169 

Boutonniere,  The  Operation  of,  i.  170  ;  ii.  258 


Bow-leg,  i.  171 

Bowman’s  operation  for  lacrymal  obstruction, 
i.  880 

Bozeman’s  Operation,  i.  172 
Brachial  Artery,  Surgical  Anatomy  and  Liga¬ 
tion  of  the,  i.  173 
wound  of  the,  i.  86 

Brachial  plexus,  seat  of  election  for  exposure 
of  the,  ii.  73 

Brain,  Abscess  of  the,  i.  461 
Compression  of  the,  i.  172 
Concussion  of  the,  i.  174 
gunshot  wounds  of  the,  i.  639 
Hernia  of  the,  i.  175 
traumatic  inflammation  of  the,  i.  459 
Brain-substance,  escape  of,  in  head  iniury. 
i.  688 

Brasdor’s  operation  for  aneurism,  i.  60,  176 
Breast,  Tumours  of  the,  Diagnosis  of,  i.  191 
Breast,  Female,  Diseases  of  the,  i.  176 
abnormalities  of  secretion,  i.  176 
abscess,  i.  177 
cancer,  i.  184 
hypertrophy,  i.  177 
inflammatory  affections,  i.  177 
neuralgia,  i.  177 
syphilitic  disease,  i.  181 
tumours  (non-cancerous),  i.  181 
Breast,  male,  diseases  of  the,  i.  191 
Breast,  excision  of  the,  i.  192 
Bridle  stricture,  ii.  498 
Broad  Ligaments,  Diseases  of  the,  i.  194 
Bromidrosis,  i.  195 
Bromine,  as  a  caustic,  i,  263 
eruption  from,  ii.  15 
Bronchi,  foreign  bodies  in  the,  i.  560 
Bronchocele,  ii.  613 
Bronchotomy. 

See  Laryngotomy,  i.  890 
Tracheotomy,  ii.  654 
Bronzing  of  Addison’s  disease,  i.  283 
Bruises,  i.  195 
Bruit  in  aneurism,  i.  57,  61 
Brush-Burn,  i.  196 
Bryant’s  Splint,  i.  197 

ilio-femoral  triangle,  i.  529,  720 
rectal  speculum,  ii.  461 
tracheotomy  tube,  ii.  659 
Bubo,  i.  197,  962  ;  ii.  543 
Bubon  d’Emblee,  i.  198 
Bubonocele,  i.  198,  799 
Buchanan’s  cheiloplastic  operation,  i.  278 
Bectangular  Staff,  i.  198 
Buffer  accidents,  ii.  294 
Bull.®,  i.  199 
Bullet  bubo,  ii.  543 
Bullet  wounds,  i.  626 
Bunion,  i.  199 
Burns,  i.  200 

amputation  in,  i.  208 

cicatricial  deformities  from,  i.  208,  30$ 

classifications  of,  i.  200 

duodenal  ulcer  in,  i.  205 

modes  of  death  from,  i.  204 

prognosis  of,  i.  203 
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Burns,  treatment  of,  i.  206 

visceral  congestion  from,  i.  204 
of  cornea,  i.  379 

Bursa,  subgluteal,  enlargement  and  suppura¬ 
tion  of  the,  i.  609 
Bursae,  Affections  of,  i.  208 
tuberculosis,  ii.  677 
Butcher’s  Saw,  i.  211 
Button  Suture,  i.  76,  211 ;  ii.  529 

Cachexia  in  cancer,  ii.  7 
Cachexia  strumipriva,  ii.  611 
Cacolet,  i.  45 

Cadaveric  Warts,  i.  212  ;  ii.  226 
Caesarean  Section,  i.  212 
Calabar  bean  in  tetanus,  ii.  599 
Calcaneo-astragaloid  joint,  dislocation  of  foot 
at  the,  i.  553 

Calcaneum,  causes  of,  ii.  565 
fracture  of,  i.  1,  554 

Calcareous  degeneration  of  arteries,  i.  91 
of  thrombi.  See  Phlebolith,  ii.  216 
Calcification,  i.  213 

of  arteries,  i.  91,  213 
of  cataract,  i.  244 
of  new-growths,  i.  214 
of  veins,  i.  213 

Calculous  deposits,  i.  216  ;  ii.  732 
Calculus,  intestinal,  i.  808 
prostatic,  ii.  250 
renal,  ii.  52 
salivary,  ii.  336 
urethral,  ii. 

Calculus,  Urinary,  i.  215 
alternating,  i.  215 
carbonate  of  lime,  i.  215 
cystic  oxide,  i.  215 
fusible,  i.  215 
mulberry,  i.  215 
phosphate  of  lime,  i.  215 
triple  phosphate,  i.  215 
uric  acid,  i.  215 
xanthic  oxide,  i.  215 
Calculus,  vesical. 

See  Stone  in  the  Female  Bladder,  ii.  482 
Stone  in  the  Male  Bladder,  ii.  482 
Callaway’s  test  in  dislocation  of  the  shculder, 
ii.  442 

Callus,  i.  571 

Calomel  Vapour  Bath,  i.  216 ;  ii.  563 
Canaliculi,  obstruction  of  the,  i.  877 
probing  of  the,  i.  880 
slitting  of  the,  i.  880 
Canalisation  of  Clot,  i.  216 
Canalisation  of  the  Prostate,  i.  216 
Cancer. 

See  Carcinoma,  i.  220 

Malignant  Tumours,  ii.  5 
Sarcoma,  ii.  369 

diagnosis  of,  from  aneurism,  i.  57 
‘  en  cuirasse,’  i.  189  ;  ii.  391 
in  old  age,  ii.  98 
of  scar-tissue,  i.  306 
Cancer  of  the  axilla,  i.  119 
of  the  bladder,  i.  155 


Cancer  of  bone,  ii.  685,  693 
of  the  breast,  i.  184 
of  the  eye,  ii.  112,  122,  341 
of  the  jaws,  i.  836 
of  the  larynx,  i.  895 
of  the  lips,  i.  932 
of  lymphatic  glands,  i.  966 
of  the  nose,  ii.  77 
of  the  oesophagus,  ii.  94 
of  the  penis,  ii.  183 
of  the  pharynx,  ii.  212 
of  the  prostate,  ii.  250 
of  the  rectum,  ii.  314 
of  the  scrotum,  ii.  405 
of  the  skin.  See  Rodent  Ulcer  under  Car¬ 
cinoma,  i.  222 
of  the  testis,  ii.  589 
of  the  tongue,  ii.  638 
of  the  tonsil,  ii.  647 
of  the  uterus,  ii.  751 
Cancrum  Oris,  i.  217 
Canities,  i.  673 
Canquoin’s  paste,  i.  263 
Canthoplasty,  i.  470 
Capelline  bandage,  i.  138 

Capillaries,  changes  in,  during  inflammation, 
i.  789 

Carbolic  acid,  as  an  antiseptic,  i.  72,  78 

eruption  from  local  application  of,  ii.  16 
Carbolised  catgut,  i.  73 
gauze,  i.  73 
silk,  i.  73 

Carbonate  of  lime  calculus,  i.  215 
Carbuncle,  i.  219 
facial,  i.  220 
Carcinoma,  i.  220 

adeno-carcinoma,  i.  226 
colloid,  i.  225 
cylindrical-celled,  i.  226 
encephaloid,  i.  225 
epithelioma,  i.  221 ;  ii.  701 
rodent  ulcer,  i.  222  ;  ii.  700 
scirrhus,  i.  225 
spheroidal -celled,  i.  221 
dissemination  of,  \ 

glandular  affection  of, 
interference  of,  with  ge 
neral  health,  >• 

local  recurrence  of,  after 
excision, 

mode  of  growth  of, 

Carden’s  amputation  at  knee-joint,  i 
Caries,  i.  226 

necrotica,  i.  227 
sicca,  i.  227 

Caries  of  metatarsal  bones,  ii.  569 
of  tarsal  bones,  ii.  565 
of  teeth,  i.  234 
Caries  of  the  Spine,  i.  228 
diagnosis  of,  i.  231 
pathology  of,  i.  229 
treatment  of,  i.  232 

hammock  method,  i.  233 
Sayre’s  plaster  jacket,  i.  232 
Walker’s  recumbent  method,  i.  233 


See  Malignant 
Tumours,  ii.  5 
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Carotid  Arteries,  Aneurism  of  the,  i.  235 
common  carotid,  i.  235 
external  carotid,  i.  236 
internal  carotid,  i.  236 
Surgical  Anatomy  and  Ligation  of  the 
common  carotid,  i.  237,  238 
external  carotid,  i.  237 

Carotid  artery,  the  common,  ligature  of,  for 
hfemorrhage,  i.  238 

for  orbital  aneurism,  ii.  131 
for  punctured  wound  in  neck,  i.  135 
Carotid  Artery,  the  External,  wounds  of 
branches  of  the,  i.  238 
Carpal  Bones,  Dislocations  of  the,  i.  239 
fractures  of  the,  i.  676 
Carpus,  dislocation  of  the,  ii.  821 
diagnosis  of,  i.  679 
Carr’s  Splint,  i.  240 
Carriage  of  wounded,  by  hand,  i.  43 
by  railway,  i.  45 
by  stretcher,  i.  44 
by  waggon,  i.  45 
Carron  oil,  i.  207 
Carte’s  compressor,  ii.  652 
Cartilages,  Articular,  Diseases  of,  i.  100 
changes  of,  in  osteo-arthritis,  ii.  134 
Cartilages,  laryngeal,  changes  of,  in  syphilis, 
ii.  905 

in  tuberculosis,  ii.  909 
fractures  of,  i.  884 
Cartilages,  loose,  in  joints,  i.  953 
Cartilages,  costal,  fractures  of,  i.  381 
Cartilaginous  tumours. 

See  Enchondroma,  i.  465 
Parotid  Tumour ,  ii.  165 
Castration,  i.  240 

for  chronic  swelling  of  testis,  ii.  585,  587 
for  neuralgia  of  testis,  ii.  589 
of  retained  testis,  ii.  595 
Cataract,  i.  241 

anterior-polar,  i.  243 
black,  i.  248 
diabetic,  i.  247 
hard,  i.  250,  254 
lamellar,  i.  248 
nuclear,  i.  251 
primary,  i.  241 
secondary,  i.  243 
senile,  i.  246 
soft,  i.  250 
traumatic,  i.  243 
causes  and  pathology  of,  i.  241 
Cataract,  Treatment  of,  i.  250 

operative  treatment :  accidents,  compli¬ 
cations,  and  difficulties  of,  i.  258 
extraction  by  flap  operation,  i.  255 
by  linear  operation,  i.  253 
by  needle  operation,  i.  252 
by  peripheral  linear  (Yon  Graefe’s) 
operation,  i.  256 
by  solution,  i.  252 
by  suction,  i.  254 

iridectomy  in  operation  for  cataract,  i.  251 
iridodesis  in  operation  for  cataract,  i.  252 
iridotomy  in  operation  for  cataract,  i.  252 


Cataract,  Treatment  of :  palliative,  i.  250 
therapeutic,  i.  250 
Cataract-Glasses,  i.  261 
Catarrh  of  bladder,  i.  143,  145 
of  ear,  1.  421 
laryngeal,  i.  884 
Catarrhal  conjunctivitis,  i.  34S 
pharyngitis,  ii.  209 
stomatitis,  ii.  479 
tonsillitis,  ii.  644 
Catgut  ligatures,  i.  73,  928 
Catheter,  i.  261 
female,  i.  521 
Catheter  fever,  ii.  723 
Catheterism,  i.  262 

of  Eustachian  tube,  i.  416 
forcible,  of  prostate,  i.  216 
of  lacrymal  passages,  i.  880 
in  prostatic  hypertrophy,  ii.  253 
Catlin,  i.  262 
Caustics,  i.  262 

use  and  mode  of  application  of,  i.  264 
in  treatment  of  abscess,  i.  264 
of  cirsoid  aneurism,  i.  311 
‘  Caustique  Fillios,’  i.  262 
Cautery,  i.  265 
actual,  i.  265 
galvanic,  i.  266 
Paquelin’s,  i.  267 
Cavernous  angeioma,  i.  967 
Cellulitis,  i.  267 

from  poisoned  wound,  ii.  225 
Centipedes,  bites  of,  ii.  478 
Cephalhoematoma,  ii.  18,  379 
Cerebral  abscess,  i.  461 

after  gun-shot  injury,  i.  640 
Cerebral  aneurism,  ii.  126 
Cerebral  disease  in  syphilis,  ii.  555 
Cerebro-spinal  fluid,  escape  of,  in  head  injury, 
i.  687  ;  ii.  456,  457 

Cerebrum,  areas,  motor  and  non-motor,  of, 

i.  684 

Cervical  aneurism  and  tumours,  diagnosis  of, 

ii.  41 

Cervical  vertebrae,  disease  of.  See  Caries  of 
the  Spine,  i.  228  ;  ii.  345 
dislocations  and  fractures  of,  i.  131 
Cervix  uteri,  amputation  of  the,  i.  268 
laceration  of  the,  i.  451 
stenosis  of  the,  i.  269 
Chair-back  palsy,  ii.  28 
Chalazion,  i.  506 
Chancre,  i.  270  ;  ii.  543 
of  finger,  i.  541 
of  lip,  i.  932 
of  nipple,  ii.  75 
of  vulva,  ii.  809 

Cliarbon.  See  Malignant  Pustule,  ii.  2 
Charcot’s  acute  bed-sore,  i.  141 
Charcot’s  Disease,  i.  272,  851 
of  hip,  i.  720 

relation  between,  and  chronic  rheumatic 
arthritis,  i.  274 

Charcot’s  views  on  influence  of  locality  on 
results  of  cerebral  lesion,  i.  684 
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Cheek,  Fissure  of  the,  i.  275 

gangrene  of  the.  See  Gancrum  Oris,  i.  220 
Cheek-compressor,  i.  672 
Cheiloplasty,  i.  276 
Cheloid.  See  Keloid,  i.  305 
Chest,  Injuries  of  the,  General  Diagnosis  of, 
i.  278 

See  Emphysema,  i.  453. 

Fracture  of  Bibs,  ii.  351 
Hemoptysis  from  Injury,  i.  661 
Hcemothorax,  i.  670. 

Rupture  and  Wound  of  Heart,  i.  279, 
689 

Wounds  of  Lung,  i.  955 
Wounds  of  Pericardium,  ii.  186 
Pneumocele,  ii.  221 
Pneumo -hcemothorax,  i.  671 
Traumatic  Pneumonia ,  ii.  222 
Pneumothorax,  i.  279,  956 ;  ii.  223 
Wounds  of  Pulmonary  Artery,  ii.  268 
gun-shot  wounds  of  the,  i.  643 
paracentesis  of  the,  ii.  163 
Chigoe,  i.  280 
Chilblains,  i.  280 

Childhood,  Surgical  Affections  of,  i.  280 
Chimney-sweep’s  cancer,  ii.  405 
Chloasma,  i.  283  ;  ii.  451 
Chloral,  eruption  from,  ii.  16 

use  of,  in  operations  for  cataract,  i.  251 
Chloroform,  i.  54 
Choked  disc,  ii.  108 
Cholecystectomy,  i.  285 
Cholecystotomy,  i.  284 
Cholin,  ii.  416 
Chondro-sarcoma,  ii.  371 
of  testis,  ii.  589 

Chopart’s  amputation  of  the  foot,  i.  551 ;  ii.  568 
operation  for  cheiloplasty,  i.  277 
Chokdee,  i.  285,  610 
Choboid,  Diseases  of  the,  i.  286 
haemorrhages,  i.  291 
inflammation,  i.  257 
injuries  of  the,  i.  293 
tumours,  i.  292 

Choroid,  ophthalmoscopy  of  the,  i.  286 
Choroidal  hyperaemia,  i.  292 
Chronic  Eheumatic  Arthritis,  i.  293 

prominent  characteristics  of,  compared 
with  those  of  Charcot’s  disease,  i.  275 
Chronic  vaginal  hydrocele,  i.  752 
Chylous  fluid,  effusion  of,  into  pleura  after 
wound  of  thoracic  duct,  ii.  606 
Chylous  urine,  i.  301 
Ciiyluria,  i.  298  ;  ii.  741 
cause  of,  i.  298 

geographical  distribution  of,  i.  298 
pathology  of,  i.  298 
symptoms  of,  i.  300 
treatment  of,  i.  302 

Cicatrices,  Pathological  Conditions  of,  i.  303 
deformed  scars,  i.  303 
painful  scars,  i.  305 
tumours  of  scars,  i.  305 
ulcerated  scars,  i.  305 
Cicatricial  deformities,  i.  303 
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[  Cicatricial  deformities  after  burns,  i.  203 
Ciliary  Body,  Diseases  of  the,  i.  307 
atrophy,  i.  308 
inflammation,  i.  306 
tumours,  i.  308 

Ciliary  body,  injuries  of  the,  i.  308 
Ciliary  follicles,  affections  of  the,  i.  507 
Ciliary  muscle,  paralysis  of  the,  i.  308 
Circular  bandage,  i.  137 
Circular  method  of  amputation,  i.  48 
!  Circumcision,  i.  308 
Cirsoid  Aneurism,  i.  309 

electrolysis  in  treatment  of,  i.  440 
of  orbit,  ii.  129 

Clavicle,  Dislocations  of  the,  i.  312 

acromial  end.  See  Dislocations  of  the 
Scapula,  ii.  383 
sternal  end,  i.  312 
both  ends  simultaneously,  i.  313 
Clavicle,  Fracture  of  the,  i.  313 
Cleft  Palate,  Mechanical  Treatment  of,  i.  315 
Surgical  Treatment  of,  i.  316 
suitable  age  for,  i.  317 
Clergyman’s  sore-throat,  ii.  209 
Cline’s  Splints,  i.  320 
Clitoris,  hypertrophy  of  the,  ii.  807 
Clove-hitch,  i.  320 
Club-hand,  i.  677 
Club-foot,  i.  320 

Talipes  calcaneo-varus,  i.  325 
calcaneus,  i.  321 
equino-valgus,  i.  325 
equino-varus,  i.  323 
equinus,  i.  320 
valgus,  i.  322 
varus,  i.  322 

Cnidosis.  See  Urticaria,  ii.  742 
Coagulating  fluids,  injection  of,  in  treatment  of 
aneurism,  i.  61 

Cocaine,  muriate  of,  use  of  as  a  local  ames- 
thetic,  i.  52,  251,  953 

in  laryngoscopy,  i.  890,  895 
in  operations  on  the  palate,  ii.  160 
Coccydynia,  i.  325 
Coccyx,  Dislocations  of  the,  i.  326 
fracture  of  the,  ii.  178 
Cock’s  operation,  i.  170 

Cohnheim’s  ‘  inclusion  ’  theory  of  origin  of 
malignant  growths,  ii.  7 
Cold  as  a  therapeutic  agent,  i.  326 

application  of,  in  cases  of  head  injury, 
i.  463 

in  inflammation,  i.  796 
Colectomy,  i.  327 
Collapse,  i.  327 

influence  of  mental  impression  in  cases  of, 
i.  328 

in  intestinal  obstruction,  i.  809 
in  swallowing  of  sulphuric  acid,  i.  21 
Colles’s  fracture,  ii.  292 
Collodion,  i.  329 
Colloid  cancer,  i.  225 
Coloboma,  of  choroid,  i.  293 
of  iris,  i.  820 

of  optic  nerve-sheath,  ii.  106 
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Colotomy,  i.  330 

inguinal  (Littre’s  operation),  i.  331 
lumbar  (Amussat’s  operation),  i.  330 
Colour  as  a  test  of  syphilitic  eruptions,  ii.  549 
COLOUR-BLINDNESS,  i.  331 
acquired,  i.  334 
detection  of,  i.  332 
prevalence  of,  i.  334 

Coma,  differential  diagnosis  of  forms  of,  i.  688 
Comedo,  i.  22,  335 
Compound  dislocation,  i.  404,  406 
fracture,  i.  570 

Compression.  See  Pressure ,  ii.  242 
Compression  of  the  brain,  i.  172 

in  gun-shot  wounds  of  head,  i.  639 
Concussion  of  the  brain,  i.  174 

of  the  spinal  cord,  i.  134  ;  ii.  296 
Condyloma,  ii.  548 
Congenital  cysts,  i.  392 

Congenital  Deformities  and  Malformations. 
See  Atresia  Ani,  i.  112 

Cheek ,  Fissure  of  the ,  i.  275 
Cleft-palate ,  i.  316 
Club-foot ,  i.  320 

Ectopia  Vesica  ancl  Epispadias ,  i.  425 
Fingers ,  Congenital  Deformities  of, 
i.  544 

Hare-lip,  i.  680 

Hypertrophy  of  the  Gums  under  Gums, 
Affections  of  the ,  i.  624 
Hypospadias,  i.  769 
Macroglossia,  ii.  1 
Meningocele,  ii.  16 
Nose,  Diseases  of  the,  ii.  76 
Phimosis,  ii.  213 
Spina  Bifida,  ii.  467 
Vagina,  Congenital  Malformations  of 
the,  ii.  769 

Vulva,  Congenital  Malformations  of 
the,  ii.  807 

Webbed  Fingers,  ii.  812 
Congenital  Dislocations,  i.  325 

fractures.  See  Intra-uterine  Fractures, 

i.  814 

hernia,  i.  799 
hydrocele,  i.  756 

hypertrophy  of  toes.  See  Pes  Gigas, 

ii.  205 

Congenital  Syphilis,  i.  339 
diagnosis  of,  i.  345 
evolution  of,  i.  342 
modes  of  inheritance  of,  i.  339 
tumours  of  orbit,  ii.  121 
Conical  cornea,  i.  375 
stump,  ii.  510 

Conjugate  paralysis  of  ocular  muscles,  ii.  87 
Conjunctiva,  Diseases  of  the,  i.  347 
examination  of  the,  i.  500 
injuries  of  the,  i.  357 
transplantation  of,  i.  617 
Conjunctivitis,  i.  348 
catarrhal,  i.  348 
croupous,  i.  355 
diphtheritic,  i.  355 
follicular,  i.  349 


Conjunctivitis,  granular,  i.  350 
phlyctenular,  i.  356 

Consolidated  popliteal  aneurism,  diagnosis  of, 
ii.  604 

Constipation,  causes  of,  in  strangulated  hernia, 

i.  704 

Continuous  sutures,  ii.  529 
Contracted  cicatrices,  i.  303 
Contraction  of  Ham-string  Tendons,  i.  674 
Contractures,  treatment  of,  by  nerve-stretching, 

ii.  61 

Contre-coup,  fracture  of  skull  by,  ii.  456 
Contusion  of  bones  of  skull,  ii.  459 

of  scalp,  resemblance  of,  to  depressed 
cranial  fracture,  ii.  455 
Contusions,  i.  195 
Convergence,  paralysis  of,  ii.  87 
Convulsions  from  injury  to  the  brain,  i.  685 
Cooper’s,  Sir  A.,  method  of  reducing  dislocation 
of  shoulder,  ii.  444 

operation  for  ligature  of  external  iliac 
artery,  i.  788 

Copaiba  Rash,  i.  358  ;  ii.  16,  550 
Coracoid  Process,  Fracture  of  the,  i.  358 
Corelysis,  i.  825 

Cornea,  Changes  of  Curvature  in  the,  i.  375 
examination  of  the,  i.  359,  501 
inflammation  of  the,  i.  360 
injuries  of  the,  i.  378 
new-growths  of  the,  i.  378 
ulceration  of  the,  i.  370 
Corneal  changes  (secondary)  in  purulent 
ophthalmia,  i.  353 
opacities,  i.  374 
Corneitis  punctata,  ii.  537 
I  Corns,  i.  379 
Cornua,  i.  738 

Coronoid  process  of  ulna,  fracture  of  the,  ii.  702 
Corpuscles  of  Gluge,  ii.  521 
Corrigan’s  pulse,  ii.  271 

Corrosive  sublimate  as  an  antiseptic,  i.  74,  78 
Coryza,  ii.  78 

from  iodide  of  potassium,  ii.  563 
Costal  Cartilages,  Fractures  of  the,  i.  381 
Coster’s  paste,  i.  263 

Counter-extension  in  treatment  of  dislocation, 
i.  407 

Counter-irritation  in  treatment  of  inflamma¬ 
tion,  i.  796 

Counter-opening,  i.  16,  381 

Coxalgia,  i.  721 

Cracked  lip,  i.  931 

Cracked  nipple,  ii.  74 

Cradles,  i.  381 

Cranial  bosses,  i.  383 

Cranial  changes  in  rickets,  ii.  356 

Cranial  Nerves,  Injuries  of  the,  i.  381 

Cranial  sinuses,  obstruction  of  the,  ii.  128 

Craniotabes,  i.  383 

origin,  whether  syphilitic  or  rachitic, 
i.  385 

Cranium,  injuries  of  the. 

See  Head  Injuries,  Diagnosis  of,  i.  683 
Skull,  Fracture  of  the,  ii.  452 
Crepitus,  i.  566 
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Cripps’s  Long  Splint,  i.  3S6 
Croft’s  plaster  of  Paris  splints,  i.  781 
Cross-legged  progression,  i.  720 
Croupous  conjunctivitis,  i.  355 
Crushing,  treatment  of  haemorrhoids  by,  i.  670 
Crutch-paralysis,  i.  118  ;  ii.  28 
Cryptorchism,  ii.  593 
Crystalline  Lens,  i.  386 

dislocations  of  the,  i.  387 
examination  of  the,  i.  502 
Cubebs,  eruption  from,  ii.  16 
Cuboid  bone,  caries  of  the,  ii.  569 
dislocation  of  the,  i.  552 
Cuneiform  bone,  dislocation  of  the,  i.  552 
Cupping,  i.  389 

Curvature  of  the  spine,  angular.  See  Caries 
of  the  Spine,  i.  228 
antero -posterior,  i.  69 
lateral,  i.  910 

Cusco’s  vaginal  speculum,  ii.  461 
Cut  throat,  ii.  607 
Cyclitis,  i.  306,  828 
traumatic,  i.  308 
Cyclo-iritis,  i.  307 

Cylindrical-celled  carcinoma,  i.  226 
Cylindroma,  ii.  370 
Cyphosis,  i.  69 
Cystic  goitre,  ii.  614 

‘  Cystic  sarcoma  ’  of  the  lower  jaw,  i.  836 
Cystic  Tumours,  i.  391 
of  bone,  ii.  692 
of  the  breast,  i.  183 
of  the  testis,  ii.  589,  590 
Cysticercus  Cellulosze,  i.  390 
Cystine  or  cystic  oxide  calculus,  i.  215 
Cystitis,  i.  144 
Cystocele,  ii.  772 
Cystoplasty,  i.  427 
Cysto-sarcoma  of  testis,  ii.  590 
Cysts,  i.  392 

of  the  antrum,  i.  80 
of  the  broad  ligament,  i.  194 
dentigerous,  i.  400 
of  the  iris,  i.  820 
of  the  larynx,  i.  892 
of  the  lower  jaw,  i.  835 
of  the  neck.  See  Hydrocele  of  the  Neck, 
i.  758 

of  the  orbit,  ii.  120 
ovarian,  ii.  148 

sublingual.  See  Ranula,  ii.  306 
Cysts,  hydatid.  See  Hydatids,  i.  747 
dermoid,  ii.  148,  381,  408 
sebaceous,  ii.  408 

Czerny -Lembert  suture,  i.  924 ;  ii.  530 

Dacryocautery,  i.  881 
Dacryocystitis,  i.  877 
Dactylitis,  i.  393 

Daltonism.  See  Colour-blindness,  i.  331 

Dandriff,  ii.  410 

Davy’s  Lever,  i.  393,  731 

Deaf-mutism,  i.  420 

Deafness,  Diagnosis  of,  i.  393,  419 


Deafness  in  diseases  of  internal  ear,  i.  419 
in  syphilis,  ii.  553 
Death,  causes  of,  in  burns,  i.  204 
in  empyema,  i.  459 
Decalcified  bone-tubes,  i.  411 
Decubitus.  See  Bedsores,  i.  141 
Deformities.  See  Articles  given  in  Index 
under  Congenital  and  N on-congenital  De¬ 
formities. 

Degeneration,  albuminoid,  i.  29 
of  arteries,  i.  91 
fatty,  i.  518 
of  muscle,  ii.  28 

Delayed  descent  of  testis,  ii.  593 
Delhi  Boil,  i.  395 
Delirium  Tremens,  i.  398 
Demarcation,  line  of,  in  gangrene,  i.  586 
De  Morgan’s  splint,  i.  399 
Denonvillier’s  operation  for  closing  artificial 
anus,  i.  104 

Dentigerous  Cysts,  i.  400 
Dentist’s  drilling  machine,  use  of,  in  perfora¬ 
tion  of  aural  exostoses,  i.  116 
Dentition,  i.  400 

Depressed  fracture  of  skull,  ii.  454 
treatment  of,  ii.  458 
Depressed  nose,  operation  for,  ii.  349 
Depression  of  cranial  vault,  without  fracture, 
in  children,  ii.  455 
Dermatolytic  tumours,  ii.  23 
Dermoid  tumours  of  the  orbit,  ii.  121 
of  the  ovary,  ii.  148 
of  the  scalp,  ii.  381,  408 

diagnosis  of,  from  meningocele,  ii.  18 
of  the  testis,  ii.  589,  590 
Desault’s  long  splint,  i.  401 
Desormeaux  on  granular  urethritis,  i.  606 
Detection  of  colour-blindness,  i.  332 
Deviation  of  the  eye,  ii.  83 
of  the  puncta,  i.  877 
Diabetes,  i.  401 

retinal  changes  in,  ii.  338 
Diabetic  amblyopia,  i.  42 
cataract,  i.  247 

Diagnosis,  Surgical,  Abdominal  tumours, 

i.  10 

Arm  and  Forearm,  injuries  and  diseases 
of  the,  i.  85 

Axilla,  diseases  and  injuries  of  the,  i.  117 
Bones,  diseases  of  the,  i.  164 
Breast,  tumours  of  the,  i.  176 
Chest,  injuries  of  the,  i.  278 
Deafness,  varieties  of,  i.  393 
Eye,  general  examination  of,  i.  499 
Foot  and  ankle,  injuries  and  diseases  of 
the,  i.  554 

Gluteal  region,  diseases  of  the,  i.  608 
Groin,  diseases  of  the,  i.  619 
Hand,  injuries  and  diseases  of  the,  i.  676 
Head-injuries,  i.  683 

Hip,  injuries  and  diseases  about  the, 
i.  719 

Neck,  swellings  and  tumours  of  the,  ii.  41 
Popliteal  space,  affections  of  the,  ii.  236 
Scrotal  swellings,  ii.  402 
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Diagnosis,  Surgical,  Shoulder,  injuries  and 
diseases  about  the,  ii.  437 
Skin,  diseases  of  the,  ii.  449 
Spermatic  cord,  swelling  of  the,  ii.  4G3 
Thigh  and  Leg,  affections  of  the,  ii.  601 
Diagnosis,  differential,  of  sources  of  blood  in 
hsematuria,  i.  657 
Diaphragmatic  Hernia,  i.  401 
Dickinson  on  cause  of  albuminoid  degenera¬ 
tion,  i.  29 

Dicrotous  pulse,  ii.  271 

Diet  in  treatment  of  albuminoid  degeneration, 

i.  31 

of  aneurism,  i.  58 
of  bow-leg,  i.  171 
of  chronic  cystitis,  i.  148 
of  eczema,  i.  433 
of  erysipelas,  i.  483 
of  peritonitis,  ii.  200 
Dieulafoy’s  aspirator,  i.  108 
Diffuse  cellular  inflammation,  i.  267 
hydrocele  of  the  cord,  i.  758 
traumatic  aneurism,  i.  61 
Digital  compression  in  aneurism,  i.  59 
in  aortic  aneurism,  i.  9 
in  axillary  aneurism,  i.  123 
in  carotid  aneurism,  i.  236 
in  orbital  aneurism,  ii.  130 
Digital  dilatation  of  pylorus,  ii.  287 
Dilatation  of  female  urethra,  ii.  482 
of  stricture,  ii.  501 
Dilating  vaginal  specula,  ii.  461 
Dioptre,  ii.  317 

Diphtheria  oe  Wounds,  i.  402 
Diphtheritic  conjunctivitis,  i.  355 
Diplopia,  ii.  83 
Direct  inguinal  hernia,  i.  800 
Directors,  i.  403 

Discharge  of  watery  fluid  from  nostril,  i.  80 
Dislocation,  extension  and  counter-extension 
in  the  treatment  of,  i.  406 
predisposing  causes  of,  i.  404 
symptoms  of,  i.  404 
treatment  of,  i.  405 

resection  in  the  treatment  in  the  com¬ 
pound  forms  of,  i.  406 
of  tendons,  ii.  575 
of  the  crystalline  lens,  i.  386 
of  the  spleen,  ii.  471 
Dislocations,  i.  403 

complicated,  i.  406,  569 
compound,  i.  406 

congenital.  See  Congenital  Dislocations , 
i.  335 

consecutive,  i.  403 
incomplete,  i.  403 
pathological,  i.  403 
simple,  i.  404 
spontaneous,  i.  403 
traumatic,  i.  403 
unreduced,  i.  407 

Dislocations,  Special,  of  the  ankle,  i.  62 
of  the  astragalus,  i.  110 
of  the  atlas,  i.  131 
of  the  carpal  bones,  i.  239 


Dislocations,  Special,  of  the  clavicle,  i.  312 
of  the  coccyx,  i.  326 
of  the  elbow,  i.  437 
of  the  bones  of  the  foot,  i.  552 
of  the  bones  of  the  hand,  i.  674 
of  the  hip,  i.  721,  733 
of  the  lower  jaw,  i.  830 
of  the  knee,  i.  871 
of  the  patella,  ii.  166 
of  the  radius,  ii.  290 
of  the  shoulder,  ii.  442 
of  the  sternum,  ii.  477 
subastragaloid  of  foot,  i.  553 
of  vertebrae,  i.  131 
Displaced  septum  narium,  ii.  426 
Displacement  of  the  scapula,  ii.  383 
Dissecting  aneurism,  i.  56 
Dissection  wounds.  See  Poisoned  Wounds , 
ii.  224 

Disseminated  ringworm,  ii.  630 

Distal  ligature,  in  treatment  of  aneurism, 

i.  60 

aortic  aneurism,  i.  81 
carotid  aneurism,  i.  236 
innominate  aneurism,  i.  801 
Distichiasis,  i.  508 

Distribution  of  disease  with  regard  to  sex, 

ii.  429 

Divergence,  paralysis  of,  ii.  86 
Donders’s  discs  for  detection  of  colour-blind¬ 
ness,  i.  333 

Dorsalis  Pedis  Artery,  Surgical  Anatomy  and 
Ligation  of  the,  i.  409 
Double  vision,  ii.  83 
Dracunculus,  i.  535 
Drainage,  i.  409  ;  ii.  815 

in  antiseptic  surgery,  i.  75 
in  treatment  of  empyema,  i.  457 
of  hydatid  cyst,  i.  750 
Drainage-tubes,  i.  410 
Drop-wrist,  ii.  28 
Dropsy  of  antrum,  i.  80 

of  Fallopian  tube,  i.  516 
ovarian.  See  Ovarian  Tumours,  ii.  147 
Drugs  used  in  hypodermic  injection,  i.  768 
Dry  cupping,  i.  390 
gangrene,  i.  587 
Duchenne’s  paralysis,  ii.  2.00  ' 

Dugas’s  test,  i.  411 

Duodenum,  ulcer  of,  in  cases  of  burn,  i.  205 
Duodenostomy,  ii.  288 
Duplay’s  nasal  speculum,  ii.  462 
Dupuytren’s  Contraction,  i.  411 

operation  for  closing  artificial  anus, 
i.  104 

Splint,  i.  412 

Durham’s  tracheotomy  canula,  ii.  659 
Dysphagia,  i'.  412 

from  disease  of  pharynx  and  oesophagus, 
i.  413 

from  disease  of  surrounding  parts,  i.  413 
from  paralysis  or  spasm,  i.  412 
Dysphonia,  i.  83 
Dyspnoea,  i.  414 
Dysuria,  ii.  252,  500,  737 
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Ear,  bleeding  from  the,  in  head  injury,  i.  087 
gun-shot  injury  of  the,  i.  642 
methods  of  examining  the,  i.  415 
Ear,  External,  Diseases  of  the,  i.  415 
eczema,  i.  410 
foreign  bodies  in  the,  i.  418 
hasmatoma  auris,  i.  417 
inflammation,  i.  417 
injuries  to  the,  i.  418 
obstruction  of  the,  i.  418 
otomycosis,  i.  417 

Ear,  Internal,  Diseases  of  the,  i.  419 
Meniere’s  disease,  i.  420 
Ear,  Middle,  Diseases  of  the,  i.  421 
acute  and  chronic  catarrh,  i.  421 
acute  purulent  catarrh,  i.  422 
chronic  purulent  catarrh,  i.  423 
complications  of  purulent  catarrh,  i.  423 
mastoid  disease,  i.  424 

Eburnation  in  chronic  rheumatic  arthritis, 
i.  296 

Ecchymosis,  subconjunctival,  ii.  516 
Echinococcus.  See  Hydatids ,  i.  747 
Ecraseur,  i.  424 
Ectasia  cornese,  i.  375 
Ecthyma,  i.  425 
Ectopia  cruralis,  ii.  596 
perinealis,  ii.  596 
Ectopia  Vesicae,  i.  425 
Ectropion,  i.  430 
Eczema,  i.  431  ;  ii.  450 

causes,  general  and  local,  of,  i.  431 
differential  diagnosis  of,  i.  432 
subjective  sensations  present  in,  i.  431 
supposed  risks  of  cure  of,  i.  432 
Eczema,  Acute,  i.  432 

subacute  or  chronic,  i.  433 
Local  forms 

of  the  auditory  meatus,  i.  416,  434 

of  the  hand  and  foot,  i.  434 

of  the  face,  i.  434 

of  the  leg,  i.  434 

of  the  nails,  ii.  35 

of  the  nipple,  i.  435  ;  ii.  75 

of  the  scalp,  i.  433 

of  stumps,  ii.  509 

Elastic  bandage  in  treatment  of  elephantiasis 
scroti,  i.  443 

Elastic  pressure  in  arrest  of  haemorrhage, 
i.  731 

Elbow,  diagnosis  of  injuries  and  diseases  of 
the.  See  Arm  and  Forearm ,  i.  85 
stiffness  of  the,  i.  86 
Elbow-joint,  Amputation  at  the,  i.  435 
by  antero-posterior  flap,  i.  435 
by  circular  method,  i.  435 
by  lateral  flaps,  i.  436 
Diseases  of  the,  i.  436 
Dislocations  of  the,  i.  436 
backwards,  i.  437 
inwards,  i.  439 
outwards,  i.  438 
excision  of  the,  i.  855 
gun-shot  wounds  of  the,  treatment  of, 
i.  438 
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Electricity  in  the  diagnosis  of  amblyopia,  ii.  801 
of  railway  injuries,  ii.  303 
in  the  treatment  of  elephantiasis  Arabum, 
i.  443 

of  extra-uterine  foetation,  i.  497 
of  sequelae  of  injuries  to  muscle,  ii.  26 
Electrolysis,  i.  439 

in  the  treatment  of  cirsoid  aneurism, 
i.  311,  440 

of  nsevus,  ii.  33 
Elephantiasis  Arabum,  i.  441 
scroti,  i.  442 

Elephantiasis  Gbaecorum,  i.  444 
mixed  tuberculated  lepra,  i.  446 
non-tuberculated  lepra,  i.  415 
tuberculated  lepra,  i.  444 
Elephantoid  fever,  i.  441 
Ellis’s  Splint,  i.  448 
Elongation  of  uvula,  ii.  755 
Elsberg’s  nasal  speculum,  ii.  462 
Emboli,  origin  and  nature  of,  i.  448 
Embolism,  i.  448 

results  of,  general,  i.  450 
local,  i.  449 

a  result  of  chronic  endarteritis,  i.  90 
Embolism  of  central  artery  of  retina,  ii.  339 
defect  of  field  of  vision  in,  ii.  188 
Emmert’s  suture,  ii.  531 
Emmet’s  Operation,  i.  451 
Emmetropia,  i.  452  ;  ii.  317 
Emphysema,  i.  452 

of  the  abdominal  wall,  i.  2 
of  eyelids,  i.  509 

from  injury  to  the  chest,  i.  279,  452 
from  decomposition,  i.  452 
Emprosthotonos,  ii.  597 
Empyema,  i.  453 

from  perforation,  i.  454 
inflammatory,  i.  453 
traumatic,  i.  453 

treatment  of,  by  aspiration,  i.  455 
by  drainage,  i.  457 
by  free  incision,  i.  456 
by  removal  of  a  portion  of  a  rib,  i.  457 
Empyema  of  antrum,  i.  79 
Encephalitis,  i.  459 
Encephalocele,  ii.  16 

Encephaloid  cancer  of  the  breast,  diagnosis  of, 

i.  177 

carcinoma,  i.  225 
Enchondroma,  i.  465 
in  old  age,  ii.  95 
of  bones,  ii.  683 
of  orbit,  ii.  119 
of  testis,  ii.  589 
Encysted  calculus,  i.  937 
luematocele,  i.  656 
hernia,  i.  799 
hydrocele,  i.  757 
Endemic  goitre,  ii.  613 
Endogenous  tumours,  i.  391 
Endoscope,  i.  466 

Endoscopic  appearances  in  gleet,  i.  606 
in  gonorrhoea,  i.  611 
Enterectomy,  i.  467 
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Enterectomy,  direct  union  of  the  ends  of  the 
divided  bowel,  i.  468 
formation  of  an  artificial  anus,  i.  4G8 
Enterolith,  i.  808 
Enterotome,  i.  104 
Enterotomy,  i.  469 
Entropion,  i.  469 
Enucleation  of  eyeball,  i.  504 
of  ntevus,  ii.  84 
Enuresis,  i.  785 
Eperon,  i.  108 
Ephelis,  i.  924 

Epidermic  growths  of  scars,  i.  305 
Epididymitis,  ii.  404,  579 

gonorrhoeal,  i.  611 ;  ii.  19 
Epiphora,  i.  877 

Epilepsy,  treatment  of,  by  nerve-stretching, 
ii.  61 

Epileptiform  neuralgia,  ii.  68 
Epiphyses,  Affections  of,  i.  470 
Separation  of,  ii.  411 

at  the  ankle-joint,  ii.  414 
at  the  elbow-joint,  i.  746  ;  ii.  413 
at  the  hip- joint,  ii.  414 
at  the  knee-joint,  i.  534  ;  ii.  414 
at  the  shoulder-joint,  ii.  413 
at  the  wrist-joint,  ii.  414 
Epiphysitis,  i.  470 
Episcleritis,  ii.  393 
Epispadias,  i.  425 

operative  treatment  of,  i.  429 
Epistaxis,  i.  472 

use  of  ergotin  in,  i.  474 
Epithelioma.  See  Carcinoma,  i.  221 
of  the  antrum,  i.  80 
of  the  anus,  ii.  315 
of  the  bladder,  i.  155 
of  the  gums,  i.  625 
of  the  jaw,  i.  837 
of  the  larynx,  i.  895 
of  the  lip,  i.  932 
of  the  nose,  ii.  77 
of  the  penis,  ii.  183 
of  the  scrotum,  ii.  405 
of  the  tongue,  ii.  638 
of  the  tonsils,  ii.  647 
of  the  uterus,  ii.  741 
of  the  vulva,  ii.  811 
Epithelioma  molluscum,  ii.  21 
Epulis,  i.  625 
Equinia,  i.  593 
Erectile  Tumours,  i.  473 
Ergot  of  rye,  gangrene  from,  i.  584 
Ergotin,  Surgical  Uses  of,  i.  473 
Ergotinin,  i.  474 

Erosion  of  vertebrae  in  abdominal  aneurism,  i.  G 
Errors  of  refraction,  ii.  316 
Eruptions  of  skin  in  secondary  stage  of 
syphilis,  ii.  549 
after  vaccination,  ii.  759 
Erysipelas,  i.  474 

constitutional  predisposition  to,  i.  477 
cutaneous,  i.  479 
micrococci  of,  i.  478;  ii.  20,  418 
phlegmonous,  i.  481 
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Erysipelas,  cellular  or  diffuse  cellulitis.  See 
Cellulitis,  i.  267 
Erysipelas  neonatorum,  i.  482 
of  the  scalp,  ii.  380 
Erythema,  i.  484 
Groups : 

exudativum,  i.  486 
hyperamiieum,  i.  484 
Sub-groups  : 
bullosum,  i.  487 
fugax,  i.  486 
intertrigo,  i.  4S5 
iris,  i.  487 
lasve,  i.  485 
marginatum,  i.  487 
multiforme,  i.  486 
nodosum,  i.  488 

diagnosis  of,  ii.  605 
papulatum,  i.  487 
paratrimma,  i.  485 
pernio,  i.  485 
roseola,  i.  485 
scarlatiniforme,  i.  486 
simplex,  i.  485 

Esmarch’s  Bloodless  Method,  i.  489 
alleged  defects  of,  i.  49 
use  of,  in  treatment  of  abscess  of  bone,  i.  18 
of  aneurism,  i.  59 
of  traumatic  aneurism,  i.  61 
Esmarch’s  Interrupted  Splint,  i.  490 

operation  for  closure  of  the  jaws,  i.  833 
rules  of  antiseptic  dressing,  i.  51 
triangular  bandage,  i.  140 
Ether  as  an  anaisthetic,  i.  52 
Ether,  anhydrous,  as  a  local  anaesthetic,  i.  490, 
952 

Ether  Spray,  i.  490 

Ethics,  professional,  in  cases  of  railway  injury, 
ii.  300 

Ethylenediamine,  ii.  416 
Eucalyptus  oil  as  an  anaesthetic,  i.  74 
Eustachian  Catheter,  i.  491 
Eustachian  tube,  catlieterism  of,  i.  416 
Examination  of  external  ear,  i.  415 
of  eye,  i.  499 
of  shoulder,  ii.  441 

Examination,  method  of,  in  case  of  abdominal 
tumour,  i.  10 

of  supposed  liip-disease,  i.  723 
of  lateral  spinal  curvature,  i.  912 
of  ovarian  disease,  ii.  150 
of  railway  injury,  ii.  298 
Exanthematous  necrosis,  i.  833 
Excessive  sweating,  i.  764 
Excision  of  breast,  i.  192 

indications  and  contra-indications  in  cases 
of  cancer,  i.  192 
method  of  operating,  i.  192 
results,  i.  193 

Excision  of  the  astragalus,  ii.  567 
of  bronchocele,  ii.  620 
of  cirsoid  aneurism,  i.  312 
of  the  eyeball,  i.  504 
of  the  jaws,  i.  838,  839 
of  joints.  See  Joints,  Excision  of,  i.  852 
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Excision  of  joints,  subperiosteal,  i.  853  ;  ii.  515 
of  the  os  calcis,  ii.  133,  5G6 
of  parotid  tumour,  ii.  165 
of  the  pylorus,  ii.  284 
of  the  rectum,  ii.  316 
of  rib  in  empyema,  i.  457 
of  the  scapula,  ii.  384 
Exfoliation,  ii.  44 

Exomphalos.  See  Umbilical  Hernia,  ii.  704 
Exophthalmic  goitre,  ii.  613,  614,  616 
Exostosis,  i.  491 

ivory,  of  ear,  i.  116 
of  orbit,  ii.  119 
subungual,  ii.  517 
Extension  in  dislocation,  i.  406 

by  weights,  in  hip-disease,  i.  725 
Extirpation  of  the  lacrymal  gland,  i.  876 
of  the  larynx,  i.  897 
of  the  pharynx,  ii.  212 
of  the  uterus,  ii.  237,  752 
Extraction  of  cataract,  flap,  i.  255 
linear,  i.  253 
peripheral  linear,  i.  256 
Extraction  of  Teeth,  i.  493 
Extra-Uterine  Fcetation,  i.  494 
Extravasation  or  Urine,  i.  498 
Extroversion  of  bladder,  i.  425 
Exudation  as  a  result  of  inflammation,  i.  791 
Exudation  cysts,  i.  392 
Eye,  affections  of  the,  in  diabetes,  i.  401 
General  Examination  of  the,  i.  999 
gun-shot  injuries  of  the,  i.  642 
Eyeball,  Excision  of  the,  i.  504 
Injuries  of  the,  i.  504 
tension  of  the,  i.  503 
Eyelids,  Diseases  of  the,  i.  505 

ecchymosis  of  the,  in  head  injury,  i.  686 
examination  of  the,  i.  500 
Injuries  of  the,  i.  511 

Face,  Fracture  of  Bones  of  the,  i.  512 
gun-shot  injuries  of  the,  i.  642 
sebaceous  cysts  of  the,  ii.  409 
Facial  Artery,  Surgical  Anatomy  and  Ligation 
of  the,  i.  513 
Facial  carbuncle,  i.  220 

Facial  nerve,  exposure  of  the,  in  neurotomy, 
ii.  73 

injuries  of  the,  i.  382 
stretching  of  the,  i.  514 
Facial  pain  in  head-injury,  cause  of,  ii.  453 
Facial  Palsy,  i.  513 
Facial  Spasm,  i.  514 
Faecal  Abscess,  i.  515 
Fiecal  accumulation,  i.  808 
Faecal  Fistula,  i.  515 
Fallopian  Tubes,  Diseases  of  the,  i.  516 
False  aneurism,  i.  56 
joint,  ii.  708 
passage,  ii.  499,  503 

Faradisation  in  suspended  animation,  ii.  526 

Farcy.  See  Glanders,  i.  593 

Fascia,  palmar,  contraction  of  the,  i.  411 

plantar,  contraction  of  the,  i.  324  ;  ii.  219 


Fat-Embolism,  i.  517  ;  ii.  742 
Fatty  Degeneration,  i.  518 
of  arteries,  i.  91 
of  toes  (ainhum),  i.  27 
infiltration,  i.  518 
tumour.  See  Lipoma,  i.  930 
Favus,  i.  520  ;  ii.  451 

fungus  of  (Achorion  Schonleinii),  i.  21 
Fell’s  paste,  i.  264 
Female  bladder,  stone  in  the,  ii.  482 
Female  Catheter,  i.  521 
Femoral  Aneurism,  i.  521 

Artery,  secondary  haemorrhage  from  the. 
i.  525 

Surgical  anatomy  and  ligation  of  the. 
i.  523 

common  femoral,  i.  523 

superficial  femoral,  i.  523 
wound  of  the,  i.  524 

Femoral  epiphyses,  separation  of  the,  i.  534  ; 
ii.  414 

Femoral  Hernia,  i.  527 

Femur,  dislocation  of  the.  See  Hip-joint, 
Dislocation  of  the,  i.  733 
Femur,  Fractures  of  the,  i.  528 
of  the  lower  end,  i.  533 
of  the  neck,  i.  528 
of  the  shaft,  i.  531 
gun-shot  wounds  of  the,  i.  650 
Femur,  head  of  the,  congenital  dislocation  of 
the,  i.  337,  608 

displacement  of  the,  in  hip-disease,  i.  722 
excision  of  the,  i.  729 

Femur,  neck  of  the,  division  for  the  relief  of 
ankylosis,  i.  26  ;  ii.  142 
Fergusson,  Sir  W.,  on  amputation  of  upper 
extremity  in  cases  of  subclavian  aneur¬ 
ism,  i.  61  ;  ii.  514 
extending  arm-splint  of,  i.  534 
on  manipulation  in  treatment  of  aneur¬ 
ism,  i.  61  ;  ii.  514 
rliinoplastic  operation  of,  ii.  349 
Ferment-poisoning,  ii.  368 
Fever,  process  of,  ii.  522 
catheter,  ii.  723 
filarial,  i.  301 
hectic,  i.  689 
inflammatory,  i.  794 
neurotic,  ii.  71 
saprasmic,  ii.  368 
suppurative,  ii,  521 
traumatic,  ii.  660 
urethral,  ii.  722 

Fibro-cystoma  of  uterus,  ii.  750 
Fibroma.  See  Fibrous  Tumours,  i.  535 
of  the  breast,  diagnosis  of,  i.  177 
of  the  jaws,  i.  835 
of  the  larynx,  i.  892 
in  old  age,  ii.  98 
of  the  orbit,  ii.  120 
of  scars,  i.  306 
of  the  testis,  ii.  590 
Fibro-myoma  of  uterus,  ii.  748 
Fibro-myomatous  polypi,  ii.  230 
Fibro-sarcoma,  ii.  371 


Index  of  Subjects 


849 


Fibrous  Tumours,  i.  535 
polypi,  ii.  230 

of  uterus,  ii.  750 
Fibula,  fracture  of  the,  i.  921 
Field  of  vision,  defects  of  the,  ii.  188 
Field  stations  in  war,  i.  45 
Fifth  nerve,  injuries  of  the,  i.  382 

exposure  of  branches  of  the,  in  neurotomy, 
ii.  73 

Figure-of-8  bandage,  i.  138 
suture,  ii.  529 
Felaria  Medinensis,  i.  535 
Sanguinis  Hominis,  i.  536 

in  elephantiasis  Arabum,  i.  443 
Filarial  fever,  i.  301 
infection,  i.  537 
periodicity,  i.  538 
Finger  Chancre,  i.  541 
Fingers,  Amputations  of  the,  i.  541 

Congenital  Deformities  of  the,  i.  544 
contraction  of  the,  i.  411,  679 
dislocations  of  the,  i.  675,  679 
fractures  of  the,  i.  676 
webbed,  ii.  812 
Fissure  of  the  anus,  i.  544 
of  the  cheek,  i.  275 
of  the  nipple,  ii.  74 
of  the  vulva,  ii.  808 
Fissured  fracture  of  skull,  ii.  453 
Fistula  in  Ano,  543 
Fistula,  biliary,  i.  285 
faecal,  i.  515 
lacrymal,  i.  882 
penile,  ii.  725 
perineal,  ii.  734 
recto-vaginal,  ii.  774 
recto-vesical,  ii.  308 
salivary,  ii.  366 
stereo-purulent,  i.  516 
urinary,  ii.  734 
vesico-vaginal,  ii.  773 
Flap  extraction  of  cataract,  i.  255 

method  of  amputation,  special  advan¬ 
tages  of  the,  i.  49 
Flat-Foot,  i.  548 

Floating  kidney.  See  Movable  Kidney ,  ii.  24 
Fluids  resembling  pus,  ii.  521 
Fluttering  stroke  of  bladder,  ii.  486 
Focal  illumination,  i.  245 
of  cornea,  i.  360 
Foetal  cretinism,  ii.  361 
Fold  suture,  ii.  529 
Follicular  conjunctivitis,  i.  349 
pharyngitis,  ii.  209 
stomatitis,  ii.  479 
tonsillitis,  ii.  644 
Fomentations,  i.  549 
Foot,  Amputations  in  the,  i.  550 

medio-tarsal  (Chopart’s),  i.  551 
tarso-metatarsal,  i.  551 
of  toes,  i.  550 
dislocation  of  the,  i.  62 
subastragaloid,  i.  553 
Bones  of  the,  Dislocations  of,  i.  552 
cuneiform  bones,  i.  552 
VOL.  II. 


Foot,  Bones  of  the,  metatarso-phalangeal  dis¬ 
locations,  i.  553 

scaphoid  dislocation,  i.  552 
Smith’s  dislocation,  i.  552 
tarso-metatarsal  dislocations,  i.  552 
Fractures  of  the,  i.  553 
astragalus,  i.  553 
calcaneum,  i.  554 

Foot  and  Ankle,  Diagnosis  of  Diseases  and 
Injuries  of  the,  i.  554 
Forcible  catheterism  of  prostate,  i.  216 

extension  in  dislocation,  evil  results 
of,  i.  408 

Forcipressure  forceps,  i.  100 
Forearm,  Amputations  of  the,  i.  556 
antero-posterior  flaps,  i.  557 
circular,  i.  557 
rectangular  (Teale’s),  i.  557 
diagnosis  of  diseases  and  injuries  of,  i.  85 
Foreign  Bodies  in  the  Air-passages,  i.  558 
in  the  Bladder,  i.  563 
in  the  cornea,  i.  378 
in  the  meatus  auditorius,  i.  418 
in  the  nostrils,  ii.  77 
in  the  oesophagus,  ii.  91 
in  the  orbit,  ii.  116 
in  the  pharynx,  ii.  208 
in  the  rectum,  ii.  309 
in  the  urethra,  ii.  716,  721 
in  the  vagina,  ii.  771 
Four-tailed  bandage,  i.  120 
Fourth  cranial  nerve,  paralysis  of  the,  i.  382  ; 
ii.  86 

Fracture-boards,  i.  566 
Fractures,  i.  566 
causes  of,  i.  566 
complicated,  i.  568 
compound,  i.  570 

amputation  in,  i.  571 
consequences  of,  i.  572 
impacted,  i.  567 
incomplete  (greenstick),  i.  566 
intra-uterine,  i.  814 
latent,  of  spine,  i.  131 
mode  of  union  after,  i.  571 
multiple,  i.  566 
simple,  i.  566 
spontaneous,  i.  114 

symptoms,  circumstantial  and  direct,  i.566 
treatment  of,  i.  568 
union  of,  in  old  people,  i.  574 
ununited,  ii.  707 
with  dislocation,  i.  569 
with  much  laceration  of  soft  parts,  i.  568 
with  rupture  of  the  main  artery,  i.  568 
Fractures,  Special.  Bones  : 
of  the  acetabulum,  ii.  178 
of  the  acromion,  ii.  385 
of  alveolus,  i.  34 
at  the  ankle-joint,  i.  62 
of  the  astragalus,  i.  553 
of  the  calcaneum,  i.  554 
of  the  clavicle,  i.  313 
of  the  coccyx,  ii.  178 
of  the  coracoid  process,  i.  358 
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Fractures,  Special.  Bones  : 

of  tlie  coronoid  process,  ii.  702 
at  the  elbow-joint,  i.  85 
of  the  ethmoidal  and  frontal  cells,  i.  576 
of  the  bones  of  the  face,  i.  512 
of  the  femur,  i.  528 
of  the  fibula,  i.  62,  921 
of  the  bones  of  the  foot,  i.  553 
of  the  humerus,  i.  744 
of  the  hyoid  bone,  i.  764 
of  the  malar  bone,  i.  513 
of  the  superior  maxilla,  i.  512 
of  the  inferior  maxilla,  i.  830 
of  the  metacarpal  bones,  i.  676 
of  the  metatarsal  bones,  i.  554 
of  the  nasal  bones,  i.  512  ;  ii.  77 
of  the  olecranon,  i.  85  ;  ii.  702 
of  the  bones  of  the  orbit,  ii.  115,455 
of  the  os  innominatum,  ii.  178 
of  the  patella,  ii.  167 
of  the  pelvis,  ii.  177 
of  the  phalanges  of  the  hand,  i.  676 
of  the  radius,  ii.  291 
of  the  ribs,  ii.  351 
of  the  sacrum,  ii.  178 
of  the  scapula,  ii.  385 
of  the  bones  of  the  skull,  ii.  452 
of  the  sternum,  ii.  477 
of  the  tibia,  i.  920 
of  the  ulna,  ii.  702 
of  the  vertebrae,  i.  130 
of  the  zygoma,  i.  513 
Fractures  of  Cartilages : 

of  costal  cartilages,  i.  381 
of  laryngeal  cartilages,  i.  884 
Fractures,  splints  used  in  treatment  of.  See 
under  Splints  and  Surgical  Appliances. 
Fragilitas  Ossium,  i.  572 
of  old  people,  i.  114 
Frankel’s  nasal  speculum,  ii.  462 
Freckles,  i.  924 

Free  incision  in  treatment  of  empyema,  i.  456 
Freund’s  operation  for  extirpation  of  the  uterus, 
ii.  752 

Friction,  ii.  11 

Frontal  Sinuses,  Diseases  of  the,  i.  574 
tumours,  i.  576 
Frostbite,  i.  576 

Fuller’s  tracheotomy  canula,  ii.  655 
Fulminating  urethral  fever,  ii.  723 
Fumigation,  i.  216 
Fungous  Disease  of  India,  i.  577 
Fungus  of  the  brain,  i.  175 
of  the  testis,  i.  715 

Fungus  hasmatodes  of  testis,  ii.  590,  591 
Furunculus,  i.  163 
Fusible  calculus,  i.  215 

Gait,  in  cases  of  amaurosis,  i.  36 

of  pseudo-hypertrophic  muscular 
paralysis,  ii.  262 

of  congenital  dislocation  of  the 
head  of  the  femur,  i.  337 
Galactocele,  i.  579 


Galactorrlroea,  i.  179 

Gall-bladder,  distension  of  the,  i.  284 

Gall-stone,  extraction  of,  i.  284 

impaction  of,  a  cause  of  intestinal  ob¬ 
struction,  i.  807 
Galvanic  cautery,  i.  266 
Galvano-puncture,  i.  439 

in  treatment  of  aortic  aneurism,  i.  440 
of  cirsoid  aneurism,  i.  311 
of  iliac  aneurism,  i.  776 
of  mevus,  ii.  33 
of  orbital  aneurism,  ii.  131 
Ganglion,  i.  579 
Gangrene,  i.  550 
causes  of,  i.  580 

constitutional,  i.  582 
local,  i.  580 
specific,  i.  584 
pathology  of,  i.  585 
symptoms  of,  586 
treatment  of,  i.  587 
varieties  of  : 
dry,  i.  587 
moist,  i.  586 
senile,  i.  582 
spontaneous,  i.  583 
spreading  traumatic,  i.  584  ;  ii.  419 
Gangrene  from  special  causes  : 
from  aneurism,  i.  58 
in  diabetes,  i.  401,  584 
from  ergot  of  rye,  i.  584 
from  gunshot  injury,  i.  632 
Gangrene,  specific  forms  of. 

See  Boils ,  i.  163 

Cancrum  Oris,  i.  217 
Carbuncle,  i.  219 
Glanders,  i.  593 
Hospital  Gangrene,  i.  739 
Malignant  Pustule,  ii.  2,  421 
Phagedcena,  ii.  205 
Gangrene  foudroyante,  ii.  419 

symetrique  of  Baynaud,  i.  584 
Gangrenous  stomatitis,  i.  217 
Garson  on  elevation  of  the  bladder  by  fluid 
distension  of  the  rectum,  i.  940 
Gastric  Fistula,  i.  589 
Gastro-enterostomy,  ii.  287 
Gastrostomy,  i.  590  ;  ii.  95 
Gastrotomy,  i.  883 
Gauze  dressing,  i.  73 
Gely’s  suture,  ii.  531 

Genital  organs,  gunshot  wounds  of  the,  i.  648 
Genu  Extrorsum,  i.  591 
Genu  Valgum,  i.  592 

treatment  of  by  osteotomy,  ii.  143 
Geographical  distribution  of  Delhi  boil,  i.  395 
of  elephantiasis  arabum,  i.  441 
of  elephantiasis  grsecorum,  i.  444 
of  goitre,  ii.  613 

Gerdy’s  suspensory  ligament,  part  played  by 
in  axillary  abscess,  i.  117 
Gerontoxon  (arcus  senilis),  i.  375 
Giant-celled  sarcoma,  ii.  370 
Gibson’s  Splint  for  Fractured  Thigh,  i.  593 
Gingivitis,  i.  625 
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Glanders,  i.  593 

a  variety  of  pyaemia,  ii.  419 
Glands,  lymphatic,  affections  of. 

See  Bubo,  i.  197 

Lymphadenitis ,  i.  962 
Lymphadenoma,  i.  965 
Lymphoma,  i.  965 

Glandular  affections  in  cases  of  malignant 
tumour,  ii.  6 

Glass  drainage-tubes,  i.  411 
Glaucoma,  i.  594 

defect  of  field  of  vision  in,  ii.  188 
treatment  of,  i.  601 
Gleet,  i.  605 
Glioma,  ii.  370 

of  the  retina,  ii.  124,  341 
Glossitis,  ii.  632 

Glottis,  scalds  of  the,  i.  904  ;  ii.  377 

Glue  bandages,  i.  781 

Gluteal  Aneurism,  i.  607 

Gluteal  artery,  wounds  of  the,  i.  608 

Gluteal  muscles,  wasting  of  the,  i.  608 

Gluteal  Region,  Diagnosis  of  affections  of  the, 

i.  608 

Glycosuria,  as  a  sequela  of  injuries,  i.  401 
Goitre.  See  Diseases  of  the  Thyroid  Gland, 

ii.  613 

Goitre  asthma,  ii.  615 

geographical  distribution  of,  ii.  613 
miasma,  ii.  613 
plongeant,  ii.  615 
Gonorrucea,  i.  610 

complications  of,  i.  611 
treatment  of,  i.  612 
urethral  haemorrhage  in,  i.  611 
Gonorrhoeal  epididymitis,  ii.  578 
ophthalmia,  i.  352 
rheumatism,  i.  614 
Gooch’s  Splint,  i.  615 

Gordon’s  method  of  reducing  dislocation  of 
shoulder,  ii.  444 

splints  for  Colles’s  fracture,  i.  615 
for  fractured  clavicle,  i.  615 
Gouty  arthritis,  i.  850 
Gowland’s  rectal  speculum,  ii.  461 
Gradual  interrupted  dilatation  in  treatment  of 
stricture,  ii.  501 
Grafting,  i.  616 
of  bone,  i.  617 
of  medulla,  i.  618 
of  periosteum,  i.  618 
of  skin,  i.  616 
of  sponge,  i.  618 
Granular  laryngitis,  i.  887 
ophthalmia,  i.  350 
pharyngitis,  ii.  209 
urethritis,  i.  606 
Graves’s  Disease,  ii.  613 
Greenstick  fracture,  i.  566 
of  arm  and  forearm,  i.  85 
Gritti’s  amputation  at  the  knee-joint,  i.  873 
Groin,  Diagnosis  of  affections  of  the,  i.  619 
Guinea-worm,  i.  535 
Gum-and-chalk  bandages,  i.  781 
Gum-Boil,  i.  622 
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Gumma,  i.  623 

of  the  larynx,  i.  905 
of  muscle,  ii.  28 
of  the  testis,  ii.  554 
of  the  tongue,  ii.  637 
Gums,  Affections  of  the,  i.  624 
hypertrophy,  i.  624 
inflammation,  i.  625 
scorbutic  swelling,  i.  625  ;  ii.  407 
tumours,  i.  625 
Gunshot  Wounds,  i.  626 
complications  of,  i.  631 
shock  in,  i.  629 
symptoms  of,  i.  629 
treatment  of,  i.  637 
general,  i.  632 
primary  in  field,  i.  632 
Gunshot  Wounds,  Special. 
of  the  abdomen,  i.  645 
of  arteries,  i.  649 
of  the  bladder,  i.  647 
of  bones,  i.  634 
of  the  ear,  i.  642 
of  the  eye,  i.  642 
of  the  face,  i.  642 
of  the  genital  organs,  i.  648 
of  the  head,  i.  638 
of  joints,  i.  636 
of  the  neck,  i.  643 
of  nerves,  i.  642 
of  the  spine,  i.  641 
of  the  thorax,  i.  643 
of  veins,  i.  649 
Gussenbauer’s  suture,  ii.  530 
Gustatory  Nerve,  division  and  stretching  of 
the,  i.  653 

Gutta-percha  splints,  ii.  473 
Hematocele,  i.  654 

of  the  pelvis.  See  Pelvic  Hcematocele, 

ii.  175 

of  the  spermatic  cord,  i.  656 
of  the  testicle,  i.  656 
of  the  tunica  vaginalis,  i.  654 
Haemato-chyluria.  See  Chyluria,  i.  298 
Haemato-salpinx,  i.  516 
Haematoma,  i.  196 
of  the  ear,  i.  417 
of  the  scalp,  i.  686  ;  ii.  379 
Hematuria,  i.  657,  864 

differential  diagnosis  of  sources  of  bleed¬ 
ing  in,  i.  658 
fallacies  of,  i.  657 
tests  of,  i.  657 
treatment  of,  i.  659 
in  injuries  to  the  spine,  i.  126 
in  prostatic  hypertrophy,  ii.  258 
Hemophilia,  i.  659 

joint-affection  of,  i.  660 
order  of  hereditary  transmission  of,  i.  659 
Hemoptysis  from  Injury,  i.  661 
Hemorrhage,  i.  662 

classification  of,  i.  662 
constitutional  symptoms  of,  i.  663 
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Hemorrhage,  difference  between  arterial  and 
venous  bleeding,  i.  663 

natural  means  of  arrest,  i.  664 
treatment  of  arterial  bleeding,  i.  94 
of  capillary  bleeding,  i.  666 
of  venous  bleeding,  i.  666 
dangers  of  in  old  age,  ii.  96 
Haemorrhage,  arterial,  i.  93 
from  bladder,  i.  658 
from  extraction  of  teeth,  i.  493 
in  gonorrhoea,  i.  611 
from  gunshot  wounds,  i.  649 
from  haemorrhoids,  i.  668 
in  head-injury,  i.  687  ;  ii.  456,  457 
intracranial,  i.  173  ;  ii.  456 
from  the  kidney,  i.  658,  863 
after  lithotomy,  i.  938 
from  the  nose,  i.  472 
after  removal  of  tonsils,  ii.  646 
in  spinal  injury,  i.  126,  128 
in  scurvy,  ii.  408 
from  the  urethra,  i.  658 
in  wounds  of  the  chest,  i.  661,  670 
Haemorrhagic  diathesis.  S ee  Hcemophilia,  i.  659 
sarcoma,  ii.  370 
Hemorrhoids,  i.  667 
Hemothorax,  i.  670 
Hagedorn’s  needles,  ii.  46 
Hainsby’s  Truss,  i.  672 
Hair,  Diseases  of  the,  i.  672 
alopecia  areata,  i.  33 
atrophy  of  the,  i.  672 
baldness,  i.  672 
loss  of,  from  lightning,  i.  929 
in  syphilis,  ii.  533 
Halter  bandage,  i.  138 

Hamilton’s  splint  for  fracture  of  the  femur, 
i.  673 

of  the  lower  jaw,  i.  831 
test  in  dislocation  of  the  shoulder,  ii.  442 
Hammer-toes,  i.  673 

Hammock-method  of  treating  spinal  caries, 
i.  233 

Hammond’s  Splint  for  fracture  of  the  lower 
jaw,  i.  674 

Hamstring  Tendons,  Contraction  of  the,  i.  674 
Hand,  Amputations  of  the,  ii.  819 
atrophy  of  the,  i.  677 
bursal  swellings  about  the,  i.  209 
deformities  of  the,  i.  411,  544,  679  ;  ii.  812 
dislocation  of  the,  ii.  821 
dislocation  of  the  bones  of  the,  i.  676 
fracture  of  the  bones  of  the,  i.  677 
ganglions  of  the,  i.  579 
haemorrhage  from  wounds  of  the,  ii.  160 
hypertrophy  of  the,  i.  677 
inflammation  of  the,  i.  678 
tumours  of  the,  i.  680 
warts  of  the,  ii.  811 
wounds  of  the,  i.  677  ;  ii.  160 
Hand,  Surgery  oe  the,  i.  676 
Handkerchief  bandage,  i.  140 
Hare -Lip,  i.  680 

age  for  operation  in,  i.  680 
operative  treatment  of,  i.  681 


Head,  gunshot  wounds  of  the,  i.  638 

relations  of  surface  of,  to  cerebral  convo¬ 
lutions  and  sulci,  i.  686 
tapping  of  the,  ii.  164 
tumours  of  the — 

See  Exostosis ,  i.  491 
Meningocele ,  ii.  16 
Diseases  of  the  Scalp,  ii.  381 
Sebaceous  Cysts ,  ii.  400 
Head-Injuries,  Diagnosis  of,  i.  683 
Hearing,  acuteness  of,  mode  of  testing,  i.  393 
impaired,  in  diseases  of  internal  ear,  i.  419 
Heart,  Rupture  and  Wounds  of  the,  i.  639 
Hebra’s  prurigo,  ii.  259 
Hectic  Fever,  i.  689 
Hemeralopia,  i.  691 
in  scurvy,  ii.  407 
Hemianopsia,  i.  39,  691 ;  ii.  188 

defect  of  field  of  vision  in,  ii.  188 
Hemiplegia  in  head-injury,  i.  685 
in  railway  injuries,  ii.  296 
Hereditary  syphilitic  physiognomy,  i.  346 
transmission  of  haemophilia,  i.  659 
of  malignant  disease,  ii.  7 
of  mammary  cancer,  i.  186 
Heredity  in  diseases  of  childhood,  i.  281 
in  hypospadias,  i.  770 
in  leprosy,  i  444 
in  scrofula,  ii.  396 
Hernia,  conditions  of 
Incarcerated,  i.  693 
Inflamed,  i.  691 
Irreducible,  i.  692 
Obstructed,  i.  693 
Reducible,  i.  702 
Strangulated,  i.  702 

analysis  of  symptoms  of  strangulation, 
i.  704 

aspiration  in  treatment  of  strangulation, 
i.  708 

cause  of  constipation  in  strangulation, 

i.  704 

cause  of  diminished  secretion  of  urine  in 
strangulation,  i.  705 
cause  of  pain  in  strangulation,  i.  704 
diagnosis  of  strangulated  hernia,  i.  707 
herniotomy  versus  taxis  in,  i.  709 
methods  of  strangulation,  i.  702 
reduction  of  en  masse ,  i.  711 
treatment  of,  i.  709 
Hernia,  kinds  of  ;  acquired,  i.  799 
congenital,  i.  799 
infantile,  i.  799 
Littre’s,  i.  707 

Hernia,  radical  cure  of,  i.  693 

methods  of  Annandale,  Banks,  and  Stokes, 
i.  694 

Spanton’s  operation,  i.  694 
Wood’s  method,  in  crural  hernia,  i.  699 
in  inguinal  hernia,  i.  696 
in  umbilical  hernia,  i.  700 
after  herniotomy  for  strangulated  in¬ 
guinal  hernia,  i.  699 
results  of  treatment,  i.  695 
selection  of  cases,  i.  695 
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Hernia,  special  forms  of — 
abdominal,  i.  9 
diaphragmatic,  i.  401 
femoral,  i.  527 
inguinal,  i.  798 

external,  oblique  or  indirect,  i.  798 
internal  or  direct,  i.  800 
lumbar,  i.  955 
obturator,  ii.  81 
perineal,  ii.  190 
pudendal,  ii.  2G8,  810 
rectal,  ii.  245 
sciatic,  i.  009 
scrotal,  ii.  402 
of  tunica  vaginalis,  i.  799 
umbilical,  ii.  704 
vaginal,  ii.  775 

ventral.  See  Abdominal  Hernia ,  i.  9 
Hernia  of  bladder,  i.  392 
of  brain,  i.  175 

after  gun-shot  wound,  i.  640 
of  lung,  ii.  221 

after  gunshot  wound,  i.  645 
of  muscle,  ii.  227 
of  testis,  i.  715  ;  ii.  586,  587 
Hernial  sac,  contents  of  the, 

in  reducible  hernia,  i.  701 
in  strangulated  hernia,  i.  708 
hydrocele  of  the,  i.  758 
morbid  anatomy  of  the,  in  strangulation, 
i.  708 

removal  of,  in  radical  cure  of  hernia,  i.  697 
in  herniotomy,  i.  714 
Herniotomy,  i.  712 

comparison  of,  with  taxis,  i.  709 
how  to  deal  with  bowel,  i.  713 
with  omentum,  i.  713 
with  sac,  i.  712,  714 
sequelae  of  operation,  i.  714 
in  femoral  hernia,  i.  527 
in  inguinal  hernia,  i.  801 
in  obturator  hernia,  ii.  81 
in  umbilical  hernia,  ii. 

Herpes,  i.  716  ;  ii.  450 
Frontalis,  i.  718 
iris,  i.  487,  717  ;  ii.  450 
of  the  penis,  i.  136  ;  ii.  185,  544 
of  the  pharynx,  ii.  212 
zoster,  i.  717  ;  ii.  450 
in  association  with  syphilis,  ii.  544 
Hey’s  amputation,  i.  551 
Hidebound  disease  (scleroderma),  ii.  388 
Hilton’s  rectal  speculum,  ii.  461 
Hip,  diagnosis  of  diseases  and  injuries  about 
the,  i.  719 
Hip-Disease,  i.  721 

age  of  patients  in,  i.  721 
amyloid  degeneration  or  complication  of, 
i.  725 

causes  of,  i.  721 
complications  of,  i.  724 
diagnosis  of,  i.  719,  722 
examination  of  patient  in,  i.  723 
pathology  of,  i.  722 
symptoms  of,  i.  722 


Hip-Disease,  symptoms  of  altered  position  of 
limb,  i.  722 

lameness,  i.  722 

loss  of  movement  in  joint,  i.  723 
muscular  wasting,  i.  723 
pain,  i.  722 
swelling,  i.  723 
treatment  of,  i.  725 

by  amputation,  i.  730 
by  excision,  i.  728 
by  extension,  i.  727 
by  rest,  i.  725 

tubercular  meningitis  in  cases  of,  i.  725 
Hip- Joint,  Amputations  at  the,  i.  730 

arrest  of  haemorrhage  during,  i.  731 
antero-posterior  or  double  flap  method, 
i.  732 

circular  method,  i.  732 
modified  circular  (Furneaux  Jordan’s 
method),  i.  733 

mortality  of,  in  military  surgery,  i.  638 
oval  method,  i.  732 

ankylosed,  osteotomy  for  relief  of,  ii.  142 
Dislocations  of  the,  i.  733 

Sir  Astley  Cooper’s  classification  of, 
i.  733 

Bigelow  on  the  importance  of  the 
ilio-femoral  ligament  in,  i.  733 
irregular  or  anomalous,  i.  737 
into  the  perineum,  i.  738 
regular  —  superiliac  (upwards  and 
backwards  on  to  dorsum  ilii),  i.  734 
superpubic  (upwards  and  forwards  on 
to  pubes),  i.  736 

supersciatic  (upwards  and  backwards 
into  sciatic  notch),  i.  735 
superthyroid  (downwards,  or  down¬ 
wards  and  forwards),  i.  735 
dislocations,  congenital,  of  the,  i.  337 
pathological,  of  the,  i.  721 
excision  of  the,  i.  728 
Hoarseness,  i.  83 
Hodgen’s  Splint,  i.  738 
Hodgkin’s  Disease,  i.  738,  965 
Hogan’s  speculum,  ii.  462 

Holmgren’s  coloured  wools  for  detection  of 
colour-blindness,  i.  333 
Hordeolum,  i.  505 
Horns,  i.  738 
Horsehair  drains,  i.  411 
Horseshoe  fistula,  i.  546 
Hospital  Gangrene,  i.  739  ;  ii.  419,  545 
after  gun-shot  injury,  i.  632 
Hospitalism  and  Hospital  Mortality,  i.  740 
prevention  of,  i.  743 
statistics  of,  i.  741 
Housemaid’s  knee,  i.  210 

Howard’s  method  of  artificial  respiration, 
ii.  525 

Howse’s  Splint,  i.  744 
Humerus,  disarticulation  of  the,  ii.  439 
for  axillary  aneurism,  i.  123 
for  subclavian  aneurism,  i.  61 
dislocations  of  the,  ii.  442 
congenital  of  the,  i.  336 
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Humerus,  Fractures  of  the,  i.  744 
Humerus,  Fractures 

of  the  anatomical  neck,  i.  744 
of  the  greater  tuberosity,  i.  744 
of  the  lower  end,  i.  747 
of  the  shaft,  i.  745 
of  the  surgical  neck,  i.  745 
separation  of  epiphyses  of  the, 
the  upper,  i.  744  ;  ii.  413 
the  lower,  i.  746  ;  ii.  413 
tumours  of  (malignant)  of  the,  ii.  688,  691 
Hunterian  operation  for  aneurism,  i.  59 
Hyalitis,  ii.  803 
Hydatid  cysts  of  bone,  ii.  692 
of  the  orbit,  ii.  120 
of  the  spleen,  ii.  472 
Hydatid  rash,  i.  749 
Hydatids,  i.  747 

operative  treatment  of,  i.  750 
Hydrarthrosis,  i.  750 
Hydrencephalocele,  ii.  16 
Hydroa.  See  Herpes  Iris ,  under  Erythema, i.487 
Hydrocele,  i.  751 

acute  vaginal,  i.  751 
chronic  vaginal,  i.  752 
congenital,  i.  756 
diffuse,  of  the  cord,  i.  758 
encysted,  of  the  cord,  i.  757 
of  the  testis,  i.  757 
of  a  hernial  sac,  i.  758 
infantile,  i.  756 
inguinal,  i.  758 
diagnosis  of,  ii.  403 
treatment  of 

by  acupuncture,  i.  754 
by  incision,  i.  755 
by  injection,  i.  755 
by  tapping,  i.  754 

Hydrocele,  chronic  vaginal,  diagnosis  of  from 
hernia,  i.  753 

of  the  canal  of  Nuck,  ii.  810 
Hydrocele  of  the  Neck,  i.  758 
Hydrocephalus,  ii.  17 
Hydro-hiematocele,  i.  750 
Hydronephrosis,  i.  759 
Hydrophobia,  i.  761 
causes  of,  i.  761 
diagnosis  of,  i.  764 
pathology  of,  i.  763 
prognosis  of,  i.  763 
treatment  of,  i.  763 
Hydrops  articuli,  ii.  541 
Hydro-salpinx,  i.  516 
Hydrosarcocele,  ii.  582,  583 
Hygroma,  i.  758 
Hymen,  imperforate,  ii.  769 
Hyoid  Bone,  fracture  of  the,  i.  764 
Hyperasmia  of  conjunctiva,  i.  347 
Hyperiesthesia,  of  the  larynx,  i.  904 

of  mucous  membrane  of  urethra,  a  cause 
of  spermatorrhoea,  ii.  465 
treatment  of,  by  nerve-stretching,  ii.  61 
Hyperidrosis,  i.  764  ;  ii.  450 
Hypermetropia,  i.  765.  See  Errors  of  Refrac¬ 
tion,  ii.  316 


Hyperostosis  of  the  lower  jaw,  i.  834 
Hyperpyrexia,  ii.  533 
Hypertrophy,  i.  765 

compensatory,  i.  767 
irritative,  i.  767 
physiological,  i.  766 

of  bones.  See  Leontiasis  Ossea,  i.  924  ; 

Ostitis  Deformans,  ii.  146 
of  the  breast,  i.  179 
of  the  clitoris,  ii.  807 
of  the  gums,  i.  624 
of  muscle,  ii.  28 
of  the  nails,  ii.  35 
of  the  prostate,  ii.  251 
of  the  scrotum,  ii.  399 
of  the  spleen,  ii.  471 

of  the  thyroid  gland.  See  Goitre,  ii.  613 
of  the  toes.  See  Pes  Gigas,  ii.  205 
of  the  tongue,  ii.  631.  See  Macroglossia , 

ii.  1 

of  the  tonsils,  ii.  645 
Hypochondriasis,  i.  767 
Hypodermic  Injection,  i.  767 
accidents  attending,  i.  769 
drugs  employed  in,  i.  768 
use  of  in  checking  growth  of  tumours, 
i.  769 

spread  of  acute  specific  disease,  i.  769 
of  ergo  tin,  i.  474. 
of  mercury  in  syphilis,  ii.  563 
Hypoglossal  nerve,  paralysis  of  the,  i.  383 
Hypopyon,  i.  769 
Hypospadias,  i.  769 

hereditary  transmission  of,  i.  770 
treatment  of,  i.  771 
Hyposphagma,  ii.  516 

Hysterectomy.  See  Porro's  Operation,  ii.  237 ; 

Extirpation  of  the  Uterus,  ii.  752 
Hysteria  after  railway  injury,  ii.  298 
Hysterical  dysphagia,  i.  413 
joint-affections,  i.  851 
laryngeal  affections,  i.  898 

Ichthyosis,  i.  772 

association  with,  of  asthma  and  mental 
weakness,  i.  773 
hystrix,  i.  773 
simplex,  i.  772 
treatment  of,  i.  774 
xeroderma,  i.  772 
Iliac  abscess,  i.  622 
Iliac  Aneurism,  i.  774 
treatment  of,  i.  775 

by  amputation  at  the  hip-joint,  i.  777 
by  compression,  i.  775 
by  galvano-puncture,  i.  776 
by  injection  of  perchloride  of  iron, 
i.  776 

by  ligature,  distal,  i.  776 
proximal  of  abdominal  aorta,  i.  776 
of  common  iliac,  i.  776 
of  external  iliac,  i.  775 

Iliac  Arteries,  Surgical  Anatomy  and  Liga¬ 
tion  of  the,  i.  777 

common  iliac,  i.  777,  779 
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Iliac  Arteries,  Surgical  Anatomy  and  Liga¬ 
tion  of  the,  external  iliac,  i.  777,  778 
internal  iliac,  i.  778,  779 
Ilio-femoral  ligament,  part  played  by  in  dis¬ 
location  of  the  hip,  i.  733 
Ilio-femoral  triangle  of  Bryant,  i.  720 
Immobility,  i.  779 
Immovable  Bandages,  i.  779 
Impacted  calculus,  ii.  488 
fracture,  i.  5GG 

of  the  neck  of  the  femur,  i.  528 
Imperforate  anus,  i.  112 
hymen,  ii.  7G9 
Impetigo,  i.  782 

differential  diagnosis  of,  and  eczema,  i.  782 
Impotence,  i.  783 
Incarcerated  hernia,  i.  693 
Inclined  Planes,  i.  785 
Incomplete  dislocation,  i.  403 
Incontinence  of  Urine,  i.  785 
juvenile,  i.  786 

Incubation-period  of  septicaemia,  ii.  424 
Indian  plastic  operations,  ii.  220,  347 
Indolent  bubo,  i.  197 
Indolent  ulcer,  ii.  G98 

Indurated  chancre,  minute  structure  of,  ii.  548 
Induration,  i.  787 
Infantile  hernia,  i.  779 
scurvy,  ii.  361 

syphilis.  See  Congenital  Syphilis ,  i.  339 
Infants,  erysipelas  in,  i.  482 
hernia  in,  i.  282 

predisposition  of  to  sarcoma,  i.  282 
shock  in,  ii.  433 

surgery  of.  See  Surgical  Affections  of 
Childhood ,  i.  280 

susceptibility  to  action  of  drugs,  i.  282 
temperature  of,  i.  281 
tetanus  in,  ii.  598 
Infarction,  i.  480,  ii.  278 
Infarcts,  i.  450 
Infective  cellulitis,  i.  419 
Inferior  dental  nerve,  exposure  of,  in  neuro¬ 
tomy,  ii.  73 

Infiltration-keratitis,  i.  363 
Inflammation,  Acute,  i.  788 
causes  of,  i.  792 
early  phenomena  of,  i.  788 
exudation,  i.  791 
resolution,  i.  791 
retrogression,  i.  791 
suppuration,  i.  792 
treatment  of,  i.  795 
chronic,  i.  795 
in  old  age,  ii.  97 

Inflammatory  adhesion  as  a  therapeutic  re¬ 
source,  i.  27 
fever,  i.  794 
stricture,  ii.  497 

Inflation  in  treatment  of  intussusception,  i.  811 
Inflation  of  tympanum,  i.  416 
by  Politzer’s  method,  i.  416 
by  Valsalva’s  method,  i.  416 
Infra-orbital  nerve,  exposure  of,  in  neurotomy, 
ii.  73 


Infra-patellar  bursa,  enlargement  of  the,  ii.  604 

Ingrowing  Toe-nail,  i.  797,  ii.  35 

Inguinal  aneurism.  See  Iliac  Aneurism , 

i.  774 

colotomy,  i.  331 
Inguinal  Hernia,  i.  798 

external  or  oblique,  i.  798 
acquired,  i.  799 
congenital,  i.  799 
internal  or  direct,  i.  800 
operation  of  herniotomy  in,  i.  801 
Injury  an  exciting  cause  of  malignant  growth, 

ii.  8 

Injuries  of  cranial  nerves,  i.  381 
Innominate  Aneurism,  i.  801 
Innominate  Artery,  Surgical  Anatomy  and 
Ligation  of  the,  i.  801,  802 
Inoculation  treatment  of  granular  ophthalmia, 
i.  352 

Insects,  stings  of,  ii.  478 
Intemperance  a  cause  of  aneurism,  i.  56 
Intermaxillary  bone  in  hare-lip,  i.  680 
Intermediate  haemorrhoids,  i.  668 
Internal  htemorrhoids,  i.  668 
urethrotomy,  ii.  727 
Interrupted  sutures,  ii.  528 
Interstitial  keratitis,  i.  367 

in  congenital  syphilis,  i.  343 
treatment  of,  ii.  564 
Intertrigo,  i.  485 
Intestinal  Obstruction,  i.  802 
Acute — 

acute  intussusception,  i.  805 
acute  obstruction  by  gall-stones,  i.  808 
internal  strangulation,  i.  802 
volvulus  of  the  sigmoid  flexure,  i.  804 
Chronic — 

chronic  intussusception,  i,  814 
faecal  accumulation,  i.  808 
stricture  and  stenosis  of  the  intestine, 
i.  806 

cicatricial  stricture,  i.  806 
cancerous  stricture,  i.  807 
differential  diagnosis  of,  i.  810,  812,  813 
symptoms  of,  i.  809 
treatment  of,  i.  810 

acute  obstruction,  i.  810 
chronic  obtruction,  i.  814 
Intestine,  conditions  of,  in  inflamed  hernia, 
i.  691 

in  obstructed  hernia,  i.  693 
in  strangulated  hernia,  i.  708,  713 
gun-shot  wounds  of,  i.  646 
management  of,  in  different  conditions  of 
strangulation,  i.  713 

perforation  of,  in  strangulated  hernia, 

i.  718 

protrusion  of,  in  injuries  of  the  abdomen, 
i.  4 

resection  of. 

See  Colectomy ,  i.  327 
Enterectomy,  i.  467 
Pylorus ,  operations  on  the ,  ii.  283 
rupture  of,  in  injuries  of  the  abdomen, 
i.  4 
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For  articles  on  diseases,  injuries,  and  mal¬ 
formations  of  Intestinal  Tract 

See  Injuries  of  the  Abdomen ,  i.  1 
Abdominal  Hernia ,  i.  9 
Artificial  Anus ,  i.  101 
Atresia  Ani,  i.  112 
Colectomy ,  i.  327 
Colotomy,  i.  330 
Diaphragmatic  Hernia,  i.  401 
Enterectomy ,  i.  467 
Enterotomy,  i.  469 

Ececal  Abscess  and  F cecal  Fistula , 

i.  915 

Inflamed  Hernia,  i.  691 
. Reducible  Hernia,  i.  701 
Strangulated  Hernia,  i.  702 
Intestinal  Obstruction,  i.  802 
Recto-Vesical  Fistula,  ii.  308 
Injuries  and  Diseases  of  the  Rectum, 

ii.  309 

Umbilical  Fistula,  ii.  704 
Intra-capsular  fracture  of  neck  of  femur,  i.  528 
Intra-cranial  abscess,  i.  461 
aneurism,  ii.  126 
hsemorrhage,  i.  173 
Intra-orbital  aneurism,  ii.  125 
Intra-spinal  haemorrhage,  i.  128 
Intra-thoracic  aneurism,  i.  801 
Intra-uterine  Fractures,  i.  814 
Intussusception,  i.  805 
Inunction  of  Mercury,  i.  816,  ii.  562 
Invagination  treatment  of  hernia. 

See  Hernia,  Radical  Cure  of,  i.  693 
Inversion  of  testis,  ii.  593 
Involution  cysts  of  breast,  i.  183 
Iodic  roseola,  ii.  15 

Iodide  of  potassium,  in  treatment  of  syphilis, 
ii.  558,  563 

coryza  from,  ii.  563 
eruption  from,  ii.  15,  563 
Iodide  of  sodium,  in  treatment  of  syphilis, 
ii.  563 

Iodine,  injection  of,  in  bronchocele,  ii.  617 
in  hydrocele,  i.  755 
in  spina  bifida,  ii.  470 
Iodoform,  Surgical  uses  of,  i.  816 
as  an  antiseptic,  i.  817 
in  local  treatment  of  tertiary  syphilis, 
ii.  561 

Iridectomy,  i.  817,  826 

in  cataract,  i.  251,  258 
in  glaucoma,  i.  602 
in  iritis,  i.  826 
Irido-choroiditis,  i.  307 
Irido-cyclitis,  i.  307 
Iridodesis,  i.  252 
Iridotomy,  i.  252 
Iris,  Diseases  of  the,  i.  820 
coloboma,  i.  820 
cysts  and  tumours,  i.  820 
inflammation,  i.  821 
examination  of  the,  i.  502 
Iritis,  plastic,  i.  821 
serous,  i.  828 
syphilitic,  ii.  551 
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Iritis,  syphilitic,  treatment  of,  ii.  552,  564 
Iron,  perchloride  of,  in  treatment  of  erysipelas, 
i.  483' 

of  naevus,  ii.  33 
Irreducible  hernia,  i.  692 
Irrigation,  i.  828 
Irritable  bladder. 

See  Neuralgia  of  the  bladder,  i.  149 
Strangury ,  ii.  495 
testis,  ii.  588 
Issues,  i.  829 

Itch.  See  Scabies,  ii.  375 
Ivory  exostosis,  i.  491 

of  external  ear,  i.  116 
of  frontal  sinus,  i.  576 

Jaw,  Lower,  Congenital  dislocation  of  the, 
i.  335 

dislocations  of  the,  i.  830 
bilateral,  i.  830 
unilateral,  i.  830 
subluxation,  i.  831 
Fracture  of  the,  i.  831 
removal  of  the,  i.  839 
Jaw,  Upper,  fracture  of  the,  i.  512 
removal  of  the,  i.  538 
Jaws,  Closure  of  the,  i.  832 
diseases  of  the,  i.  833 

See  Antrum,  Diseases  of  the,  i.  79 
Gums,  Affections  of  the,  i.  624 
Odontoma,  ii.  88 
cysts,  i.  835 

dentigerous  cysts,  i.  400 
exanthematous  necrosis,  i.  833 
hyperostosis,  i.  834 
necrosis,  i.  833 
periostitis,  i.  833 
phosphorus-necrosis,  i.  834 
tumours,  i.  835 
gunshot  wounds  of  the,  i.  642 
operations  on  the,  i.  837 
Jejunostomy,  ii.  288 
Jobert’s  suture,  ii.  530 
Joints,  Amputations  at  the 
ankle,  i.  65 
elbow,  i.  435 
hip,  i.  730 
knee,  i.  872 
shoulder,  ii.  439 
wrist,  ii.  819 

Joints,  Diseases  of  the,  i.  840 
of  articular  cartilage,  i.  846 
of  articular  ends  of  bones,  i.  846 
chronic  articular  ostitis,  i.  847 
of  ligaments,  i.  840 
of  synovial  membrane,  i.  840  ;  ii.  540 
Special  forms  of  : — chronic  rheumatic  ar¬ 
thritis,  i.  296 

gouty  disease,  i.  850 
affections  of  joints  in  hiemophilia, 
i.  660 

hysterical  affections,  i.  851 
affections  after  nerve-section,  ii.  53 
osteo-arthritis,  ii.  134 


Index  of  Subjects 


Joints,  Diseases  of  the,  Special  forms  of:  — 
pyaemic  affections,  i.  849  ;  ii.  279 
rheumatic  affections,  i.  849 
scrofulous  affections,  i.  850  ;  ii.  398 
syphilitic  affections,  i.  850 
tabetic  arthropathy,  i.  272,  851 
tubercular  disease,  ii.  673 
Joints,  Excision  of,  i.  852 
of  the  ankle,  i.  854 
of  the  elbow,  i.  855 
of  the  hip,  i.  729 
of  the  knee,  i.  856 
of  the  shoulder,  i.  857 
of  the  wrist,  i.  858 
subperiosteal  excision,  i.  853 
Joints,  Injuries  of. 

in  complicated  fracture,  i.  569 
in  compound  dislocation,  i.  404 
gunshot  wounds,  i.  636 
sprains,  i.  475 
Wounds,  i.  859 

Joints,  loose  cartilages  in,  i.  953 

stiffness  of.  See  Ankylosis ,  i.  67 
Jordan  on  shock  during  amputation,  ii.  433 
Jordan’s  amputation  at  hip,  i.  730,  732 
Jugular  vein,  blood-letting  from  the,  ii.  782 
wounds  of  the,  i.  861 
Junks,  i.  862 

Kangaroo-tendon  Ligature,  i.  863 
Keloid,  i.  305  ;  ii.  452 
Ivelotomy  (herniotomy),  i.  712 
Keratitis,  i.  360 

circumscribed  interstitial,  i.  367 
neuropathic,  i.  365 
phlyctenular,  i.  364 
suppurative,  i.  369 
trachomatous,  i.  363 
traumatic,  i.  363 
in  congenital  syphilis,  i.  346 
Kerato-globus  (globular  cornea),  i.  375 
Keratoconus  (conical  cornea),  i.  375 
Iveratoscopy,  ii.  341 
Keratosis  pilaris,  i.  927 

Kidney,  degeneration  of  in  ectopia  vesicie, 
i.  425 

Kidney,  Diseases  of  the  : — 

haemorrhage,  from  the,  i.  658,  863,  868 
hydronephrosis,  i.  759 
movable  kidney,  ii.  24,  55 
nephralgia,  ii.  46 
nephritis,  ii.  50 
nephrolithiasis,  ii.  52 
perinephritic  abscess,  ii.  190 
pyelitis,  ii.  281 
pyelonephritis,  ii.  282 
pyonephrosis,  ii.  288 
suppression  of  urine,  ii.  518 
surgical  kidney.  See  Pyelonephritis, 
ii.  282 

tumours,  i.  870 
Injuries  of  the,  i.  863 

non-penetrating,  i.  863 
penetrating,  i.  865 
gunshot  wounds,  i.  646 
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Kidney,  Operations  on  the — 
nephrectomy,  ii.  47 
nephro-lithotomy,  ii.  54 
nephroraphy,  ii.  55 
nephrotomy,  ii.  56 
Surgery  of  the,  i.  867 
Knee-Joint,  Amputations  at  the,  i.  872 
Carden’s  operation,  i.  872 
Gritti’s  operation,  i.  873 
supra-condyloid  amputation,  i.  873 
Syme’s  operation,  i.  872 
ankylosis  of  the,  osteotomy  for,  ii.  142 
congenital  dislocation  of  the,  i.  336 
diseases  of  the,  i.  873 
Dislocations  of  the,  i.  871 
backwards,  i.  872 
forwards,  i.  872 
partial  inwards,  i.  872 
partial  outwards,  i.  871 
by  rotation  outwards,  i.  872 
excision  of  the,  i.  856 
gunshot  wounds  of  the,  i.  638 
injuries  of  the,  diagnosis  of,  ii.  603 
Knock-knee,  i.  592 
Knotted  bandage,  i.  138 

Koch’s  test  of  value  of  antiseptic  agents,  i.  78 
Koeher’s  operation  for  removal  of  goitre, 
ii.  620 

for  removal  of  the  tongue,  ii.  643 
plan  of  reducing  dislocation  at  shoulder- 
joint,  ii.  445 
Kyphosis,  i.  69 

Labial  chancre,  i.  932 

Labyrinth,  changes  in  the,  in  disease  of  the 
internal  ear,  i.  420 
Lacerated  wounds,  ii.  817 
Lacrymal  Apparatus,  Diseases  of  the,  i.  876 
Lacrymal  fistula,  i.  882 
Lacrymal  gland,  extirpation  of  the,  i.  876 
inflammation  of  the,  i.  876 
Lacrymal  sac,  acute  inflammation  of  the, 
i.  881 

chronic  inflammation  of  the,  i.  877 
treatment  of,  i.  879 
Lactation,  disorders  of,  i.  179 
Lamellar  cataract,  i.  248 
Lameness  in  hip-disease,  i.  722 
Langenbeck’s  rliinoplastic  operation,  ii.  348 
Langenbuch’s  method  of  nephrectomy,  ii.  49 
Laparo-elytrotomy,  i.  882 
Laparotomy. 

See  references  under  Abdominal  Section. 
Laparotomy  for  Intestinal  Obstruction, 
i.  883 

Lardacein,  i.  30 

Lardaceous  disease.  See  Albuminoid  Degene¬ 
ration,  i.  29 

Laryngeal  Cartilages,  Fracture  of  the,  i.  884 
Laryngeal  phthisis,  i.  908 
syphilis,  i.  905 
Laryngectomy,  i.  891 
Laryngismus  stridulus,  i.  902 
Laryngitis,  i.  884 
Laryngoscope,  i.  888 
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Laryngoscopy,  i.  888 

in  cases  of  laryngeal  paralysis,  i.  899 
of  laryngeal  phthisis,  i.  908 
of  laryngeal  syphilis,  i.  90G 
of  laryngeal  tumour,  i.  893,  896 
Laryngotomy,  i.  890 
Larynx,  Diseases  of  the,  i.  884 
Growths,  i.  892 

malignant,  i.  895 
non-malignant,  i.  892 
inflammation  (laryngitis),  i.  884 
acute,  i.  884 
acute  cedematous,  ii.  89 
chronic,  i.  886 
Neuroses,  i.  898 
paralysis,  i.  898 
of  sensation,  i.  904 
spasms,  i.  901 

troubles  of  co-ordination,  i.  903 
Syphilis,  i.  905 
Tuberculosis,  i.  908 
Extirpation  of  the,  i.  891,  897 
foreign  body  in  the,  i.  559 
Scalds  of  the,  i.  904  ;  ii.  377 
wounds  of  the,  ii.  607 
‘Latent  ’  fracture  of  the  spine,  i.  131 
squint,  ii.  490 

Lateral  Spinal  Curvature,  i.  910 
Lead-poisoning,  amblyopia  from,  i.  41 
musculo-spiral  paralysis  from,  ii.  28 
Leech,  Artificial,  i.  289,  918 
Leeching,  i.  918 
Leg,  Amputations  of  the,  918 

circular  method,  i.  919 
flap  method,  i.  918 
Lister’s  method,  i.  919 
Teale’s  rectangular  method,  i.  918 
diagnosis  of  affections  of  the,  ii.  601 
Fractures  of  the,  i.  920 
of  both  bones,  i.  921 
of  fibula,  i.  921 
of  tibia,  i.  920 
compound  fracture,  i.  923 
Leiter’s  Tubes,  i.  923 
Lembert’s  Suture,  i.  924 ;  ii.  530 
Lentigo,  i.  924 
Leontiasis  Ossea,  i.  924 
Lepra.  See  Psoriasis ,  ii.  265 
Leprosy.  See  Elephantiasis  Grcecorum,  i.  444 
Leucasmus.  See  Leucoderma,  i.  925 
Leucocytes,  part  played  by  in  inflammatory 
changes,  i.  790 
Leucoderma,  i.  925 
Leucoma  (of  cornea),  i.  374 
Leucoplakia,  ii.  633.  See  Psoriasis  Buccalis, 
ii.  267 

Leukasmic  lymphadenoma,  i.  966 
Levis’s  Apparatus,  i.  925 
Lice,  ii.  170 
Lichen,  i.  926 

syphilitic,  ii.  550 

Ligaments,  Diseases  of,  in  joint-disease, 
i.  848 

rupture  of,  ii.  475 

Ligamentum  patellae,  rupture  of,  ii.  575 


Ligation  of  arteries. 

See  references  under  heading  of  Surgical 
Anatomy  of  and  Ligation  of  Arteries. 
Ligature,  distal,  i.  60 
proximal,  i.  59 
temporary,  i.  60 
in  treatment  of  aneurism,  i.  59 
of  cirsoid  aneurism,  i.  311 
of  nasvus,  ii.  33 

of  abdominal  aorta  for  iliac  aneurism, 
i.  776 

of  the  axillary  artery,  for  aneurism,  i.  123 
for  rupture  of  vessel,  in  reduction  of 
dislocation,  i.  121 
for  wound,  i.  120 

of  the  brachial  artery,  for  wound  of  the 
palmar  arch,  ii.  161 

of  the  carotid  artery,  for  aneurism  of  the 
common  trunk,  i.  236 

for  aneurism  of  the  external  and  in¬ 
ternal  carotids,  i.  236 
for  cirsoid  aneurism  of  the  scalp, 
i.  311 

for  orbital  aneurism,  ii.  131 
distal,  of,  in  aortic  aneurism,  i.  81 
distal,  of,  in  innominate  aneurism, 
i.  801 

of  femoral  artery  : 

for  elephantiasis  arabum,  i.  443 
for  popliteal  aneurism,  ii.  234 
for  punctured  wound  of  vessel,  i.  525 
for  secondary  haemorrhage,  i.  526 
for  wounds  of  plantar  arteries,  ii.  219 
of  gluteal  artery,  for  aneurism  of  vessel, 
i.  607 

for  wound,  i.  608 

of  common  iliac  artery,  for  iliac  aneurism, 
i.  776 

of  external  iliac  artery,  for  iliac  aneurism . 

i.  775 

for  recurrent  popliteal  aneurism,  ii.  234 
of  internal  iliac  artery,  for  gluteal  aneur¬ 
ism,  i.  607 

of  jugular  vein,  i.  862 

of  lingual  artery,  in  removal  of  tongue, 

ii.  643 

of  popliteal  artery,  for  wound  of  vessel, 
ii.  235 

of  subclavian  artery,  for  axillary  aneu¬ 
rism,  i.  123 

for  wound  of  axillary  artery,  i.  120 
for  subclavian  aneurism,  ii.  513 
distal  ligature  for  aortic  aneurism,  i.  81 
for  innominate  aneurism,  i.  801 
for  subclavian  aneurism,  ii.  514 
of  vertebral  artery,  ii.  785 
Ligature,  elastic,  in  treatment  of  fistula  in  ano, 
i.  547 

Ligatures,  i.  928 

catgut,  i.  75,  928 
kangaroo-tendon,  i.  863 
Lightning,  Accidents  from,  i.  929 
Lightning  pains,  treatment  of,  by  nerve-stretcli- 
ing,  ii.  61 

Limbs,  artificial,  i.  104 
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Linear  extraction  of  cataract,  i.  253 
Lingual  Artery,  Surgical  Anatomy  and  Liga¬ 
tion  of  the,  i.  930 
Linseed-meal  poultice,  ii.  240 
Lipoma,  i.  930 
nasi,  ii.  77 
in  old  age,  ii.  98 
‘  Lipome  herniaire,’  i.  708 
Lips,  Diseases  of  the,  i.  931 
adenoma,  i.  933 
cysts,  i.  933 
epithelioma,  i.  932 
ulcers,  i.  931 

plastic  operations  on  the.  See  Cheilo- 
plasty,  i.  276 

Liquid  glass  bandages,  i.  781 
Lisfrane’s  amputation  in  the  foot,  i.  551 
luster’s,  Sir  Joseph,  abdominal  clamp,  i.  731 
bloodless  method,  i.  490 
modification  of  Teale’s  amputation,  i.  48 
needle,  ii.  46 

operation  for  excision  of  wrist,  i.  858 
splint  for  use  after  excision  of  wrist,  i.  933 
treatment  of  fractured  patella,  ii.  169 
Listerish.  See  Antiseptic  Surgery,  i.  70 
in  abdominal  surgery,  i.  10 
in  hip-disease,  i.  728 
Liston’s  artery-forceps,  i.  100 
long  splint,  i.  933 
Litholapaxy,  i.  943 
Lithophone,  ii.  486 
Lithotomy,  i.  934 

lateral  operation  in  the  adult,  i.  934 
causes  of  death  after,  i.  939 
dangers  of,  i.  938 
obstacles  met  with  in,  i.  937 
median  operation,  i.  940 

advantages  and  disadvantages  of, 
i.  940 

suprapubic  operation,  i.  940 
in  children,  i.  939 
in  women,  i.  941 
mortality  after,  i.  942 
recurrence  of  stone  after,  i.  943 
Lithotrite,  use  of  in  removing  foreign  body  from 
bladder,  i.  565 
Lithotrity,  i.  943 

the  new  method  (litholapaxy),  i.  949 
the  old  method,  i.  946 
dangers  of,  i.  948 
fatal  complications  of,  i.  946 
obstacles  met  with  in,  947 
results  of,  i.  949 

Lithotrity,  or  lithotomy,  choice  of  operation, 
ii.  486 

Littre’s  operation,  i.  330 

in  treatment  of  imperforate  anus,  i.  113 
Littre’s  hernia,  i.  707 
Liver,  albuminoid  degeneration  of,  i.  30 
in  liip-disease,  i.  725 
gunshot  wounds  of  the,  i.  646 
hydatids  of  the,  i.  748 
Rupture  of  the,  i.  951 
Local  Anaesthesia,  i.  952 
See  Ether-spray ,  i.  490 


Localisation  of  cerebral  lesions,  i.  464 
Locality,  influence  of,  on  nature  of  malignant 
disease,  ii.  8 
Lock-jaw,  ii.  598 
London  paste,  i.  262 
Loose  Cartilage,  i.  953 
in  the  knee,  i.  875 
Lordosis,  i.  69 
Lumbar  Abscess,  i.  954 
colotomy,  i.  330 
Hernia,  i.  955 

Lung,  bleeding  from,  due  to  injury.  See 
Hcemoptysis  from  injury,  i.  661 ;  Tlcemo- 
thorax,  i.  670 

collapse  of,  from  injury,  i.  222 
emphysema  from  wound  of,  i.  452 
gunshot  wound  of,  i.  279,  643 
hernia  of.  See  Pnewnocele,  ii.  221 
inflammation  of  from  injury.  See  Trau¬ 
matic  Pneumonia,  i.  279  ;  ii.  222 
rupture  of,  i.  956 
wounds  of,  i.  279,  955 

Lupoid  ulcerations  in  syphilis,  treatment  of, 
ii.  565 

Lupus  Erythematosus,  i.  957 
exedens  or  exulcerans,  i.  959 
exfoliativus,  i.  959 
hypertrophicus,  i.  959 
serpiginosus,  i.  959 
tuberculatus,  i.  959 
verrucosus,  i.  959 
Vulgaris 

of  the  cheeks,  i.  960 
of  the  ear,  i.  961 

of  the  extremities  and  trunk,  i.  961 
of  the  mucous  membranes,  i.  961 
of  the  nose,  i.  960  ;  ii.  78 
relation  of,  to  tuberculosis,  i.  959 
symptoms  of,  i.  959 
treatment  of,  i.  961 

by  actual  cautery,  i.  961 
by  injection  of  iodine,  i.  962 
by  local  application  of  strong  acids, 
i.  962 

by  scarification,  i.  961 
by  scraping,  i.  961 

Luxatio  erecta  of  shoulder,  ii._442,  443 
Lymphadenitis,  i.  962 

from  poisoned  wound,  ii.  227 
Lymphadenoma,  i.  965 
leukemic,  i.  966 
non-leukoemic,  i.  965 
sarcomatous,  i.  966 
Lymphangiectasis,  i.  967 
Lymphangioma,  i.  967 
Lymphangitis,  i.  968 

from  poisoned  wound,  ii.  227 
Lymphatic  glands  — 

affections  of,  in  glanders  (farcy-buds),  i.  593 
in  cases  of  malignant  tumour,  ii.  5 
cancerous  disease  of,  i.  966 
hypertrophy  of.  See  Lymphadenoma, 
i.  965 

inflammation  of.  See  Lymphadenitis, 
i.  962 
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Lymphatic  glands — 

scrofulous  affections  of,  ii.  398 
suppuration  of,  i.  963 
syphilitic  enlargement  of,  i.  197  ;  ii.  543 
tumours  of,  i.  965 

venereal  affections  of.  See  Bubo ,  i.  197 
Lymphatics — 

discharge  of  lymph  from  open.  See  Lym- 
phorrhoca,  i.  969 

inflammation  of.  See  Lymphangitis , 

i.  968 

varix  of.  See  Lymphangiectasis,  i.  967 
Lymphoma,  i.  965 
Lymphorrhagia,  i.  969 
Lymphorrhgea,  i.  969 
Lympho-sarcoma,  ii.  370 
Lymph-scrotum,  i.  442 

Macewen’s  operation  for  genu  valgum,  ii.  143 

McIntyre’s  Splint,  ii.  14 

Mackenzie’s  amputation  at  the  ankle-joint, 

i.  66 

Macroglossia,  ii.  1 
Macropodia,  ii.  205 
Macrostoma  congenitum,  i.  266 
Madura  foot,  i.  577 
Malar  bone,  fracture  of  the,  i.  513 
Malaria,  amaurosis  from,  i.  42 
Male,  greater  liability  of  the,  to  suffer  from 
aneurism,  i.  56 

Malformations,  Congenital,  of  anus,  i.  112 
of  the  bladder,  i.  425 
of  the  cheek,  i.  275 
of  the  lip,  i.  680 
of  the  palate,  i.  316 
of  the  spine,  ii.  467 
of  the  vagina,  ii.  769 
of  the  vulva,  ii.  807 

Malgaigne’s  hooks  in  fracture  of  patella, 

ii.  169 

Malignant  disease,  in  cicatrices,  i.  306 
in  stumps,  ii.  509 
Malignant  lymphoma,  i.  965 
Malignant  oedema,  ii.  3 
Malignant  Pustule,  ii.  2 

presence  of  bacillus  anthracis  in  cases  of, 

ii.  3 

relation  to  woolsorters’  disease,  ii.  3 
treatment  of,  ii.  4 

Malignant  stricture  of  oesophagus,  ii.  94 
of  rectum,  ii.  314 
Malignant  Tumours,  ii.  5 

affections  of  general  health  in  cases  of, 
ii.  7 

etiology  of,  ii.  7 

glandular  affections,  ii.  5 

influence  of  age,  sex,  and  locality  on,  ii.  8 

mode  of  dissemination,  ii.  6 

mode  of  growth,  ii.  5 

See  Carcinoma ,  i.  220. 

Sarcoma,  ii.  369 

Malleoli,  fractures  of  the,  i.  62,  63 
Malum  coxae  senile,  i.  296 
Mamma,  excision  of,  192 


Mammary  abscess,  i.  177 
cancer,  i.  184 
tumours,  i.  181 

differential  diagnosis  of,  i.  191 
‘  Manifest  ’  squint,  ii.  490 
Manipulation  in  treatment  of  aneurism, 
i.  61 

Marriage,  question  of,  after  an  attack  of 
syphilis,  ii.  565 

in  cases  of  retained  testes,  ii.  595 
Marshall’s  osteotrite,  ii.  144. 

space  in  spontaneous  rupture  of  empyema, 
i.  456 

Martin’s  Bandages,  ii.  7 

in  treatment  of  elephantiasis  Arabum 
i.  443 

in  treatment  of  indolent  ulcer,  ii.  698 
Massage,  ii.  11 
Mastitis,  i.  177 

neonatorum,  i.  179 
Mastodynia,  i.  177 
Mastoid  disease,  i.  423 
Masturbation,  ii.  13 

amblyopia  from,  i.  38 
Maturity  of  cataract,  i.  249 
Meatus  auditorius,  foreign  bodies  in  the, 
i.  418 

inflammation  of  the,  i.  417 
injuries  to  the,  i.  418 

Mechanical  treatment  of  cleft  palate, 

i.  315 

Mechanism  of  accommodation,  i.  21 
Meckel’s  diverticulum,  internal  strangulation 
by,  i.  803 

Meckel’s  ganglion,  extirpation  of,  ii.  57,  73 
Median  lithotomy,  i.  940 

Median  nerve,  exposure  of,  for  neurotomy, 

ii.  74 

Medical  Gymnastics,  ii.  14 
Medicinal  Eruptions,  ii.  15 
Medicinal  treatment  of  aneurism,  i.  58 
Medullary  cancer,  i.  224 
Meibomian  glands,  affections  of  the,  i.  506 
Melancholia.  See  Hypochondriasis,  i.  767 
Melanosis,  ii.  6 
Melanotic  carcinoma,  ii.  226 
sarcoma,  ii.  370 

of  choroid,  ii.  122 
Melasma,  i.  283 

Melon-seed  bodies,  i.  579,  ii.  576 
Membrana  tympani,  puncture  of  the,  i.  421 
rupture  of  the,  i.  422 
Meniere’s  disease,  i.  420 
in  syphilis,  ii.  553 
Meningitis,  cranial,  i.  459 
spinal,  i.  129 
Meningocele,  ii.  16 
Mentagra.  See  Sycosis,  ii.  532 
Mental  condition,  in  head-injury,  i.  683 
in  railway  injury,  ii.  295 
in  hydrophobia,  ii.  762 
in  hypochondriasis,  i.  767 
influence  of,  on  shock,  ii.  434 
in  spermatorrhoea,  ii.  465 
Mercurial  necrosis  of  jaws,  i.  834 
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Mercury  in  syphilis,  ii.  559 

bichloride  of,  as  an  antiseptic,  i.  74,  78 
Metacarpal  bones,  amputation  of  the,  i.  543 
dislocations  of  the,  i.  674 
fractures  of  the,  i.  676 

Metacarpo-phalangeal  joints,  amputation  at 
the,  i.  342 

Metamorphosis  of  septic  diseases,  ii.  420 
Metastatic  erysipelas,  i.  480 
orchitis,  ii.  20 

Metatarso-phalangeal  joints,  amputations  at 
the,  i.  550 
Metatarsus,  ii.  19 

amputations  of  the,  i.  551,  ii.  569 
caries  of  the,  ii.  569 
dislocations  of  the,  i.  552 
fracture  of  the,  i.  554 

Methylene,  bichloride  of,  as  an  anaesthetic, 
i.  55 

Metrostaxis  after  oophorectomy,  ii.  100 
after  ovariotomy,  ii.  159 
Micrococcus,  ii.  20 

Micro-organisms,  action  of  antiseptics  on,  i.  78 
influence  of,  on  wounds,  i.  71,  72 
presence  of,  in  erysipelas,  i.  475 

in  elephantiasis  Graecorum,  i.  447 
in  lupus  vulgaris,  i.  959 
in  malignant  pustule,  ii.  3 
Microscopic  changes  in  mesentery  of  frogs  in 
inflammation,  i.  788 
Microsporon  furfur,  ii.  218 
Micturition,  Disorders  of 

See  Incontinence  of  Urine,  i.  785 
Prostatic  Hypertrophy ,  ii.  251 
Retention  of  Urine,  ii.  332 
Strangury ,  ii.  495 
Stricture  of  Urethra,  ii.  496 
Milium,  ii.  20 

Milk,  excessive  secretion  of,  i.  177 
total  absence  of,  i.  176 
Milk  abscess,  i.  177 
cyst,  i.  299,  579 

Milky  fluid  in  hydrocele,  l.  752 
Mineral  caustics,  i.  263 
‘  Miner’s  elbow,’  i.  87 
Mixed-celled  sarcoma,  ii.  370 
Moist  corns,  i.  380 
gangrene,  i.  586 
Mole,  ii.  21 

Mollities  ossium.  See  Osteomalacia,  ii.  136 
Molluscum  Contagiosum,  ii.  21 
Fibrosuh,  ii.  22 
Morphcea,  ii.  390 

Mortality  after  amputation,  i.  740 

after  amputation  of  thigh,  ii.  601 
in  military  surgery,  i.  651 
gunshot  wounds  of  the  abdomen,  i.  647 
the  head,  i.  639 
joints,  i.  637 
the  spine,  i.  642 
the  thorax,  i.  644 

after  resection  of  joints  in  military  surgery, 
i.  652 

after  lithotomy,  i.  942 
after  lithotrity,  i.  949 


Mortification.  See  Gangrene,  i.  580 
Morton’s  injection  in  treatment  of  spina  bifida, 
ii.  470 

Mother’s  mark.  See  Ncevus,  ii.  30 
Mouth,  Diseases  of  the. 

See  Cancrum  Oris,  i.  217 

Palate,  Diseases  of  the,  ii.  159 
Ranula,  ii.  306 
Stomatitis,  ii.  479 

bleeding  from,  in  head-injury,  i.  686, 
ii.  457 

Movable  Kidney,  ii.  24 
Moxa,  i.  829 
Mucocele,  i.  877 

Mucous  membranes,  erysipelas  of,  i.  482 
scrofulous  affections  of,  ii.  398 
syphilis  of,  ii.  552 
tuberculosis  of,  ii.  678 
Mucous  Patches,  ii.  25,  552 
Mucous  polypi,  ii.  230 
Mulberry  calculus,  i.  215 
Multilocular  cysts  of  the  lower  jaw,  i.  S35 
Multiple  lipoma,  i.  930 
Mummification  in  gangrene,  i.  587 
Murray’s  needle,  ii.  46 
Muses  volitantes,  ii.  805 

after  railway  injuries,  ii.  793 
Muscle,  electrical  reaction  of,  after  nerve- 
section,  ii.  62 

Muscles,  Diseases  and  Injuries  of,  ii.  25 
atrophy,  ii.  28 
contraction,  ii.  27 
contusion,  ii.  25 
degeneration,  ii.  28 
hernia,  ii.  27 

hypertrophy,  i.  766  ;  ii.  28,  260 

inflammation,  ii.  27 

ossification,  ii.  28 

rupture,  ii.  26 

strain,  ii.  26 

syphilis,  ii.  28,  557 

trichinosis,  ii.  28 

tumours,  ii.  28 

wounds,  ii.  27 

Muscular  action,  dislocation  through,  i.  403 
fracture  through,  i.  566 
Muscular  affections  of  eyelids,  i.  509 
Muscular  asthenopia,  i.  109 
Muscular  atrophy  in  joint-disease,  i.  115 
after  nerve-section,  ii.  82 
Muscular  rheumatism,  ii.  27 
Muscular  spasm  in  ulceration  of  cartilage, 

i.  101 

Muscular  wasting  in  hip-disease,  i.  723 
Musculo-cutaneous  nerve,  exposure  of,  ii.  74 
Musculo-spiral  nerve,  exposure  of,  ii.  74 
Musculo-Spiral  Paralysis,  ii.  28 
Myalgia,  ii.  27 
Mycetoma,  i.  517 
Mycosis,  ii.  420 

Mycosis  intestinalis.  See  Malignant  Pustule, 

ii.  2 

Mydriasis,  i.  822 
Myeloid  sarcoma,  ii.  370 
of  jaws,  i.  836 
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Myeloid  tumour  of  gums,  i.  625 
Myoma,  ii.  29 

in  old  age,  ii.  28 
Myopia,  ii.  319 
Myositis,  ii.  27 
Myotomy,  ii.  27 
Myxcedema,  ii.  90,  611 
Myxoma,  ii.  30 
Myxo-sarcoma,  ii.  371 

Naevoid  lipoma,  ii.  32 
Nasvus,  ii.  30 

structure  of,  ii.  31 
treatment  of,  ii.  32 

by  actual  cautery,  ii.  32 
by  enucleation,  ii.  34 
by  ethylate  of  sodium,  ii.  32 
by  injections,  ii.  33 
by  ligature,  ii.  33 
by  nitric  acid,  ii.  32 
by  setons,  ii.  33 
by  vaccination,  ii.  32 
Naevus  needle,  ii.  46 
Naevus  pigmentosus,  ii.  21 
pilosus,  ii.  21 

Nails,  Diseases  of  the,  ii.  35 
eczema  andjsoriasis,  ii.  36 
hypertrophy,  ii.  35 
ingrowing  nail,  i.  797  ;  ii.  35 
onychia,  ii.  35 
parasitic  diseases,  ii.  36 
Nasal  bones,  fractures  of  the,  i.  512 
catarrh,  ii.  78 
Douche,  ii.  36 
duct,  probing  of  the,  i.  879 
Polypus,  ii.  37 

Naso-pharyngeal  catarrh,  i.  421 
Naso-pharyngeal  Growths,  ii.  39 
fibro-mucous  polypi,  ii.  40 
fibrous  polypi,  ii.  40 
malignant  polypi,  ii.  41 
vegetations,  ii.  39 
Nebulae  of  cornea,  i.  374 
Neck,  Diagnosis  of  Swellings  and  Tumours  of 
the,  ii.  41 

gun-shot  wounds  of  the,  i.  643 
hydrocele  of  the,  i.  758 ;  ii.  41 
inflammatory  affections  of  the,  ii.  42 
Necrosis,  ii.  43 
acute,  ii.  194 

micrococcus  of,  ii.  20 
exanthematous,  i.  833 
Necrosis  of  the  lower  jaw,  i.  833 

from  alveolar  abscess,  i.  34 
from  phosphorus,  i.  834 
of  the  scapula,  ii.  383 
Needle  operation  for  cataract,  i.  253 
Needles,  ii.  45 

in  acupuncture,  i.  253 
Nelaton’s  dislocation  at  ankle,  i.  64 

line  in  the  diagnosis  of  injuries  to  the 
hip,  i.  529,  720 

operation  for  epispadias,  i.  427 
rhinoplastic  operation,  ii.  348 
Nephralgia,  ii.  46 
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Nephrectomy,  ii.  47 

advantages  and  disadvantages  of  each  of 
the  three  methods  of,  ii.  48 
lateral  abdominal  section,  ii.  49 
lumbar  section,  ii.  48 
median  abdominal  section,  ii.  50 
for  hydronephrosis,  i.  761 
for  injury  to  the  kidney,  i.  866,  867 
for  movable  kidney,  ii.  24 
for  nephro-lithiasis,  ii.  54 
for  pyo-nephrosis,  ii.  289 
for  wound  of  ureter,  i.  865 
Nephritic  colic.  See  Renal  Colic,  ii.  330 
Nephritis,  ii.  50 

presence  of  a  contra-indication  to  opera¬ 
tions  on  the  urinary  organs,  ii.  52 
Nephro-lithiasis,  ii.  52 

choice  of  operations  in  treatment  of, 
ii.  54 

Nephro-lithotomy,  ii.  54 

distinction  between,  and  incision  of  renal 
abscess,  ii.  54 
Nephroraphy,  ii.  55 
Nephrotomy,  ii.  56 

for  hydronephrosis,  i.  761 
for  nephro-lithiasis,  ii.  54 
for  pyelo-nephritis,  ii.  283 
for  pyo-nephritis,  ii.  289 
Nerve,  changes  in,  after  division,  ii.  61 
Nerve-Avulsion,  ii.  57 

of  the  inferior  dental  nerve,  ii.  57 
of  the  infra-orbital  nerve,  ii.  57 
of  Meckel’s  ganglion,  ii.  57 
Nerve-injuries  in  dislocations,  ii.  66 
in  fractures,  ii.  66 
Nerve  section,  diagnosis  of,  ii.  64 
Nerve-Stretching,  ii.  58 

local  anatomical  changes  produced  by, 
ii.  59 

physiological  effects  of,  ii.  59 
value  of,  in  the  treatment  of  anaesthesia, 
ii.  61 

of  contracture,  ii.  60 
of  hyperaesthesia,  ii.  61 
of  lightning  pains  of  tabes,  ii.  61 
of  neuralgia,  ii.  61,  69 
of  paralysis,  ii.  61 
of  reflex  epilepsy,  ii.  61 
of  spasm,  ii.  60 
of  tetanus,  ii.  60 

Nerve,  union  of,  after  section,  ii.  62 
Nerves,  compression  of,  ii.  66 
contusions  of,  ii.  67 
in  dislocation,  ii.  66 
in  fracture,  ii.  66 
gunshot  wounds  of,  i.  642 
injuries  of,  ii.  61 
punctured  wounds  of,  ii.  67 
section  of,  complete,  ii.  61 
partial,  ii.  65 

Nerves,  operations  for  exposure  of,  for  neurec¬ 
tomy  or  neurotomy,  ii.  73 
anterior  tibial  nerve,  ii.  74 
brachial  plexus,  ii.  73 
facial  nerve,  ii.  73 
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Nerves,  operations  for  exposure  of  great  sciatic  :  Nose,  Diseases  of  the :  chronic  coryza,  ii.  78 


nerve,  ii.  74 

inferior  dental  nerve,  ii.  73 
infra-orbital  nerve,  ii.  73 
Meckel’s  ganglion,  ii.  73 
median  nerve,  ii.  74 


discharges,  ii.  78 
epithelioma,  ii.  77 
lipoma  nasi,  ii.  77 
lupus,  i.  959  ;  ii.  78 


musculo-cutaneous  nerve,  ii.  74 
musculo-spiral  nerve,  ii.  74 
popliteal  nerves,  ii.  74 
posterior  tibial  nerve,  ii.  74 
radial  nerve,  ii.  74 
spinal  accessory  nerve,  ii.  73 
supra-orbital  nerve,  ii.  73 
ulnar  nerve,  ii.  74 
Nettle-rash.  See  Urticaria ,  ii.  742 
Neuralgia,  ii.  67 

operative  treatment  of,  ii.  69 
of  the  bladder,  i.  149 
of  the  breast,  i.  180 
epileptiform,  ii.  68 
of  the  rectum,  ii.  310 
of  scars,  i.  305 
of  the  testis,  ii.  588 
of  the  tongue,  ii.  635 
of  the  urethra,  ii.  714 

Neurasthenia  in  railway  spinal  injuries,  i.  127 

Neurectomy,  ii.  72 

Neuritis,  i.  67 

Neuroma,  ii.  69 

Neuromimesis,  i.  851 

Neuromimetic  contraction  of  the  sterno-mas- 
toid,  ii.  650 

Neurotic  Fever,  ii.  71 
Neurotomy  and  Neurectomy,  ii.  72 
New-formation  cysts,  i.  392 
Nicotine,  in  tetanus,  ii.  599 
Nictitation,  i.  509 
Night-blindness,  i.  38 
Nigrities,  i.  283 

Nipple  and  Areola,  Diseases  of  the,  ii.  74 
Nipple,  chancre  of  the,  ii.  75 
eczema  of  the,  ii.  75 
fissure  of  the,  ii.  74 
Nitric  acid,  as  a  caustic,  i.  262 
poisoning  by,  i.  22 
in  treatment  of  naevus,  ii.  32 
Nitrous  oxide  gas,  as  an  anaesthetic,  i.  55 
Nocturnal  incontinence,  i.  786 
Nodes,  i.  196  ;  ii.  557 
Nodular  rheumatism,  i.  295 
Noma,  i.  217  ;  ii.  76 
Non-Congenital  Deformities. 

Ankylosis,  i.  67 

Cicatricial  Deformities,  i.  303 

Contraction  of  Hamstring  Tendons,  i.  674 

Dupuiytren' s  Contraction,  i.  411 

Genu  Extrorsum,  i.  591 

Genu  Valgum,  i.  592 

Lateral  Spinal  Curvature,  i.  910 

Non-Congenital  Talipes,  i.  320 

Rickets,  ii.  353 

Torticollis,  ii.  649 

Normal  temperature  of  the  body,  ii.  572 
Nose,  Diseases  of  the,  ii.  76 

acquired  and  congenital  deformities,  ii.  76 


necrosis  of  bones,  ii.  79 
ozaena,  ii.  78 

foreign  bodies  in  the,  ii.  77 
injuries  of  the,  i.  512  ;  ii.  76 
inspection  of  the.  See  Rhinoscopy , 
ii.  349 

plastic  operations  on  the.  See  Rhino¬ 
plasty,  ii.  346 

For  other  articles  on  the  surgery  of  the 
nose 

See  Epistaxis,  i.  472 
Nasal  Douche,  ii.  36 
Nasal  Polypus,  ii.  37 
Naso-pharyngeal  Growths,  ii.  39 
Nostrils,  plugging  the,  i.  472 
Nyctalopia,  i.  38 
Nystagmus,  ii.  79 

Oblique  bandage,  i.  137 
inguinal  hernia,  i.  798 
Obstruction,  intestinal,  i.  802 
Obturator  Artery,  ii.  80 
Hernia,  ii.  81 

Obturators  in  cleft  palate,  i.  315 
Occlusion  of  arteries,  i.  90 
Occupations  suited  for  the  blind,  i.  162 
Ocular  Muscles,  Affections  of  the,  ii.  81 

deviation  of  the  eye,  ii.  83.  See  Strabis¬ 
mus,  ii.  489 
diplopia,  ii.  83 

paralysis  of  the  ocular  muscles,  ii.  84 
fourth  nerve,  ii.  86 
sixth  nerve,  ii.  86 
third  nerve,  ii.  86 
conjugate  paralysis,  ii.  87 
paralysis  of  convergence,  ii.  87 
Oculo-pupillary  symptoms  after  spinal  injury, 
ii.  797 

Odontoma,  ii.  88 
(Edema,  ii.  88 

of  the  larynx,  i.  887 
in  erysipelas,  i.  482 
in  scalds,  i.  904  ;  ii.  377 
of  the  scrotum,  ii.  405 
of  the  septum  narium,  ii.  427 
(Edematous  laryngitis,  i.  884 
(Esophagostomy,  ii.  91,  95 
(Esophagotomy,  ii.  90,  95 
(Esophagus,  Diseases  and  Injuries  of  the,  ii.  91 
foreign  bodies  in  the,  ii.  91 
injuries  from  swallowing  acids  or  alkalies, 
ii.  92 

stricture,  malignant,  ii.  99 
simple,  ii.  93 
spasmodic,  ii.  93 
wounds  of  the,  ii.  93 

Ogston’s  operation  for  genu  valgum,  ii.  143 
Old  Age,  ii.  96 

haemorrhage  in,  ii.  96 
inflammation  in,  ii.  97 
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Old  Age,  morbid  growths  in,  ii.  97 
repair  of  injuries  in,  ii.  96 
risks  of  shock  in,  ii.  96 
in  relation  to  sex,  ii.  431 
Olecranon,  fracture  of  the,  i.  85  ;  ii.  702 
Olfactory  nerve,  injury  of  the,  i.  381 
Ollier’s  experiments  on  regeneration  of  bone, 
ii.  515 

rhinoplastic  operation,  ii.  348 
Omental  hernia,  i.  702 

‘  Omental  cord,’  internal  strangulation  by  an, 

i.  803 

Omentum,  condition  of,  in  strangulated 
hernia,  i.  709 

management  of,  in  strangulated  hernia, 
i.  713 

protrusion  of,  in  wounds  of  abdomen,  i.  3 
Onychia,  i.  679  ;  ii.  35 
maligna,  ii.  35 
Onyx,  i.  370,  769  ;  ii.  99 
Oophorectomy,  ii.  99 

Opacities  of  aqueous  and  vitreous  humours, 

ii.  102 

of  cornea,  i.  374 
Operation,  an  aseptic,  i,  74 
Operations,  in  collapse,  i.  329  ;  ii.  435 
for  gun-shot  injury,  i.  650 
prognosis  of,  as  affected  by  albuminuria, 
i.  32 

by  old  age,  ii.  96 
Ophthalmia,  i.  348 
gonorrhceal,  i.  352 
granular,  i.  350 
neonatorum,  i.  352 
purulent,  i.  352 
Sympathetic,  ii.  534  ;  i.  828 
Ophthalmic  artery,  aneurism  of  the,  ii.  128 
rupture  of  the,  ii.  128 
Ophthalmoplegia  externa,  ii.  88 
Ophthalmoscope,  ii.  101 

use  of,  in  cataract,  i.  246 

in  determining  nature  and  extent  of 
anomalies  of  refraction.  See  Be- 
tinoscopy,  ii.  341 

Ophthalmoscopic  appearances  in  albuminoid 
retinitis,  ii.  337 
in  amaurosis,  i.  36 
in  atrophy  of  the  choroid,  ii.  104 
in  atrophy  of  the  optic  nerve,  ii.  103,  111 
in  cataract,  i.  246 
in  choroidal  hiemorrhage,  i.  292 
in  choroiditis,  i.  288 
in  coloboma  of  the  choroid,  i.  293 
in  detachment  of  the  retina,  ii.  340 
in  diabetic  retinitis,  ii.  338 
in  displacement  of  the  crystalline  lens, 

i.  388 

in  embolism  of  the  central  artery  of  re¬ 
tina,  ii.  104,  339 
in  glaucoma,  i.  595,  596,  599 
in  glioma  of  the  retina,  ii.  341 
in  hasmorrhagic  retinitis,  ii.  337 
in  hyalitis,  ii.  804 

in  opacities  of  the  transparent  media, 

ii.  102 


Ophthalmoscopic  appearances  in  optic  neuritis, 

ii.  107 

in  physiological  excavation  of  the  papilla, 
ii.  103 

in  retinal  sclerosis,  ii.  105 
in  retinitis,  ii.  337 
in  retinitis  pigmentosa,  ii.  338 
in  rupture  of  the  choroid,  ii.  106 
in  syphilitic  retinitis,  ii.  338 
in  tabetic  amblyopia,  i.  40 
in  tobacco  amblyopia,  i.  41 
in  tumours  of  the  choroid,  i.  292 
Ophthalmoscopy,  ii.  100 

direct  examination,  ii.  101 
indirect  examination,  ii.  101 
examination  of  the  choroid,  i.  286  ;  ii.  103 
of  the  media,  ii.  102 
of  the  optic  disc,  ii.  102 
of  the  retina,  ii.  105 
of  the  vessels  at  the  fundus,  ii.  103 
Opisthotonos,  ii.  597 

Optic  atrophy,  condition  of  field  of  vision  in, 
ii.  188 

Optic  Nerve,  Diseases  and  Injuries  of  the,ii.  106 
atrophy,  ii.  110 

congenital  abnormalities,  ii.  106 
grey  degeneration,  ii.  110 
inflammation,  ii.  107 
injuries,  ii.  112 
tumours,  ii.  112 

Orbit,  bleeding  into,  in  fracture  of  skull,  ii.  456 
Orbit,  Diseases  of  the,  ii.  113 
acute  abscess,  ii.  113 
aneurism,  ii.  125 
caries,  ii.  115 
chronic  abscess,  ii.  113 
congenital  tumours,  ii.  121 
dermoid  cysts,  ii.  121 
enehondroma,  ii.  119 
exostosis,  ii.  119 
fibroma,  ii.  120 
foreign  bodies,  ii.  116 
fracture,  ii.  115 
hydatid  cyst,  ii.  120 
Injuries  of  the,  ii.  115 
necrosis,  ii.  115 
periostitis,  ii.  114 
pulsating  sarcoma,  ii.  129 
sarcoma,  ii.  117 
scirrhus,  ii.  119 
serous  cysts,  ii.  120 
vascular  tumours,  ii.  128 
Orbital  Aneurism,  ii.  125 

differential  diagnosis  of  pulsating  swell¬ 
ings  in  the  orbit,  ii.  126 
treatment  of,  by  digital  compression  of 
the  carotid,  ii.  130 

by  instrumental  compression  of  the 
carotid,  ii.  130 
by  local  compression,  ii.  130 
by  galvano-puncture,  ii.  131 
by  injection  (into  the  sac)  of  a  co¬ 
agulating  fluid,  ii.  131 
by  injection  (subcutaneously)  of 
ergotin,  ii.  131 
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Orbital  Aneurism,  treatment  of,  by  ligature  of 
aneurismal  ophthalmic  vein,  ii.  133 

by  ligature  of  common  carotid  artery, 
ii.  131 

Orchitis,  acute,  ii.  579 
chronic,  ii.  581 
metastatic,  ii.  20 
syphilitic,  ii.  554,  581 
Orthotonos,  ii.  597 

Os  Calcis,  Caries  of  the,  i.  5G5  ;  ii.  565 
excision  of  the,  ii.  133,  566 
fracture  of  the,  i.  554 
Os  innominatum,  fracture  of  the,  ii.  178 
Os  magnum,  dislocation  of  the,  i.  239 
Osseous  ankylosis,  ii.  69 
Ossification  of  muscle,  ii.  28 
Osteo-Aneurism,  ii.  134 
Osteo-Arthritis,  ii.  134 
of  knee,  i.  875 
Osteoclasts,  ii.  145 

Osteoma.,  ii.  135.  See  also  Exostosis ,  i.  491 
of  ear,  i.  116 
of  lower  jaw,  i.  836 
Osteomalacia,  ii.  136 
Osteomyelitis,  ii.  138 
micrococcus  of,  ii.  20 
Osteophytes,  ii.  196 
Osteo-plastic  periostitis,  ii.  196 
resection,  ii.  516 
Osteoporosis,  ii.  140 
Osteo-sarcoma,  ii.  371 
Osteo-sclerosis,  ii.  145 
Osteotome,  ii.  140 
Osteotomy,  ii.  140 

for  ankylosis  of  hip,  ii.  142 
knee,  ii.  142 
for  genu  valgum,  ii.  143 
Osteotrite,  ii.  144 
Ostitis,  ii.  144 

condensing,  ii.  145 
rarefying,  ii.  144 
Ostitis  Deformans,  ii.  146 
Otomycosis,  i.  417 
Otorrhcea,  ii.  421 
Ovarian  gestation,  i.  495 
Ovarlan  Tumours,  ii.  147 
diagnosis  of,  ii.  149 
pathology  of,  ii.  148 

treatment :  aspiration  or  tapping,  ii.  151 
Ovariotomy,  ii.  151 

method  of  operation,  ii.  153 
preparation  of  patient,  ii.  152 

room,  instruments,  &c.,  ii.  152 
time  to  operate,  ii.  158 
Ovary,  cystic  tumours  of  the,  i.  391 

removal  of.  See  Oophorectomy,  ii.  99 
Oxalate  of  lime  calculus,  i.  215 
Oxaluria,  ii.  732 
Ozsena,  ii.  78 

diagnosis  of,  from  suppuration  of  the 
antrum,  i.  79 

Pachydermatous  tumour  of  scalp,  ii.  381 
Pachymeningitis,  i.  459 
VOL.  II. 


Paget,  Sir  J.,  on  classification  of  sebaceous 
cysts,  ii.  408 

on  discharge  of  watery  fluid  from  the  nose, 
i.  80 

on  disease  of  nipple,  i.  157,  435 
on  hereditary  tendency  to  cancer  of  the 
breast,  i.  186 

on  local  causation  of  cancer  of  breast,  i.  187 
on  ostitis  deformans,  ii.  146 
Pain,  in  abdominal  aneurism,  i.  6 
in  abdominal  injury,  i.  1 
in  aneurism,  i.  57 
in  cases  of  burn,  i.  203 
in  epileptiform  neuralgia,  ii.  68 
in  hip-disease,  i.  722 
in  intestinal  obstruction,  i.  809 
in  spinal  injuries,  i.  127 
in  strangulated  hernia,  i.  704 
in  suppuration  of  the  antrum,  i.  79 
relief  of,  by  acupuncture,  i.  25 
cold  applications,  i.  326 
nerve-stretching,  ii.  61 
Painful  scar,  i.  304 
stump,  ii.  509 

subcutaneous  tubercle,  ii.  70 
ulcer,  ii.  697 

Palate,  Diseases  of  the,  ii.  159 

fissure  of  the.  See  Cleft  Palate,  i.  315,  316 
syphilitic  ulceration  of  the,  ii.  159 
tumours  of  the,  ii.  160 
Palmar  Arch,  wounds  of  the,  ii.  160 
Palmar  fascia,  contraction  of  the,  i.  411 
division  of  the,  ii.  578 
Pannus,  i.  363 

treatment  of,  i.  364,  351 
Panophthalmitis,  i.  503  ;  ii.  803 
Papilla  optica,  physiological  excavation  of  the, 
ii.  103 

Papillary  growths  in  syphilis,  ii.  552 
polypi,  ii.  230 
of  the  rectum,  ii.  310 
tumours.  See  Papilloma,  ii.  161 
in  old  age,  ii.  98 
Papillitis,  ii.  107 
Papilloma,  ii.  161 

of  the  bladder,  i.  154 
of  the  larynx,  i.  892 
of  the  rectum,  ii.  310 
Paquelin’s  thermo-cautery,  i.  267 
Paracentesis,  ii.  162 
of  abdomen,  ii.  163 

in  ovarian  disease,  ii.  151 
of  head,  ii.  164 
of  pericardium,  ii.  164 
of  thorax,  ii.  163 

in  empyema,  i.  455 
Paraffin  bandages,  i.  781 
Paralysis  of  accommodation,  i.  19 
of  the  bladder,  i.  142 
from  compression  of  brain,  i.  173 
of  the  facial  nerve,  i.  513 
from  head  injury,  i.  685 
from  intra-cranial  suppuration,  i.  462 
of  larynx,  i.  898 
musculo-spiral,  ii.  28 

3  K 


866 


Index  of  Subjects 


Paralysis  of  ocular  muscles,  ii.  84 

pseudo-hypertrophic  muscular,  ii.  260 
from  spinal  disease,  i.  132 
from  spinal  injury,  i.  230 
from  syphilis,  ii.  555 
treatment  of,  by  nerve-stretching,  ii.  61 
Parametritis.  See  Pelvic  Cellulitis,  ii.  174 
Paraphimosis,  ii.  164 

Paraplegia  from  caries  of  the  spine,  i.  230 
from  injury  to  the  spine,  i.  132 
Parasites  causing  disease  in  man  : 

acarus  scabiei  (scabies),  i.  18  ;  ii.  375 
aspergillus  (otomycosis),  i.  417 
achorion  Schonleinii  (favus),  i.  21 
bacillus  anthracis  (malignant  pustule, 
woolsorters’  disease),  i.  124;  ii.  3 
chigoe,  i.  280 

cysticercus  cellulose,  i.  390 
echinococcus  liominis  (hydatids),  i.  747 
filaria  medinensis  (Guinea-worm),  i.  535 
filaria  sanguinis  liominis,  i.  536 
microsporon  furfur  (pityriasis  versicolor), 
ii.  218 

o'idium  albicans  (thrush),  ii.  480 
pediculi  (phthiriasis),  ii.  170 
trichina  spiralis  (trichinosis),  ii.  28 
tricophyton  tonsurans  (sycosis  para¬ 
sitica),  ii.  534,  627 
See  Bacillus,  i.  123 
Bacterium,  i.  135 
Micrococcus,  ii.  20 
Schizomycetes ,  ii.  386 
Vibrio,  ii.  788 

Parasitic  Affections.  Blood :  filarial  infec¬ 
tion,  i.  537 

elephantiasis  Grascorum,  i.  447 
erysipelas,  i.  475 

Connective  Tissue  :  malignant  pustule,  ii.  2 

External  Ear  :  otomycosis,  i.  417 

Eye  :  cysticercus  cellulose,  i.  390 

Muscles  :  trichinosis,  ii.  28 

Mouth  :  thrush,  ii.  480 

Nails,  ii.  36 

Skin  and  Hair  :  favus,  i.  520 
phthiriasis,  i.  170 
pityriasis  versicolor,  ii.  218 
scabies,  ii.  375 
sycosis  parasitica,  ii.  534 
tinea  tonsurans,  ii.  627 
See  Classification  and  Etiology  of  Septic 
Diseases,  ii.  417 

Paronychia.  See  Whitloiv,  ii.  812 
Parotid  Tumour,  ii.  165 
Parrot,  on  syphilitic  origin  of  craniotabes, 
i.  385 

Patella,  Dislocations  of  the,  ii.  166 
by  complete  version,  ii.  167 
inwards,  ii.  166 
outwards,  ii.  166 
by  semi-rotation,  ii.  166 
upwards,  ii.  166 

dislocation,  congenital,  of  the,  i.  336 
Patella,  fracture  of  the,  ii.  167 
Pean’s  operation  for  excision  of  pylorus,  ii.  284 
Pearl  tumour,  ii.  370 


Pedicle,  management  of,  in  ovariotomy,  ii.  154 
Pediculi,  ii.  170 
Peliosis,  ii.  274 

Pelvic  Abscess  in  the  Female,  ii.  172 
Pelvic  bones,  fractures  of  the,  ii.  178,  179 
Pelvic  Cellulitis,  ii.  174 
Pelvic  Hematocele,  ii.  175 
Pelvis,  deformities  of,  in  rickets,  ii.  357 
Pelvis,  Injuries  of  the,  ii.  177 
contusion,  ii.  178 
fracture,  of  acetabulum,  ii.  178 
of  coccyx,  ii.  178 
of  os  innominatum,  ii.  178 
of  pelvic  girdle,  ii.  179 
of  sacrum,  ii.  178 
Pelvis  of  kidney,  wounds  of,  i.  864 
Pemphigus,  ii.  179 
foliaceus,  ii.  181 
vulgaris,  ii.  180 

Penetrating  wounds  of  the  abdomen,  i.  3 
from  gunshot  wound,  i.  645 
of  the  chest,  i.  279 

from  gun-shot  injury,  i.  643 
of  the  joints,  i.  859 
of  the  kidney,  i.  865 
Penis,  Amputation  of  the,  ii.  182 

congenital  malformations  of  the. 

See  Epispadias,  i.  425 
Hypospadias,  i.  769 
Phimosis,  ii.  213 
Diseases  of  the,  ii.  183 
cancer,  ii.  183 
gangrene,  ii.  185 
herpes,  i.  136 ;  ii.  185,  544 
inflammation  of  the  corpora  caver¬ 
nosa,  ii.  184 
tumours,  ii.  184 
Perforating  Ulcer,  ii.  185 
Perforation  of  membrana  tympani,  i.  422 
of  vermiform  appendix,  ii.  203 
Periarteritis,  ii.  90 

Pericardial  effusion,  aspiration  in,  i.  107 
Pericardium,  paracentesis  of  the,  ii.  164 
wounds  of  the,  ii.  186 
Perimeter,  ii.  187 
Perimetry,  ii.  186 
Perineal  Abscess,  ii.  189 
Band,  ii.  190 

fistula.  See  Urinary  Fistula,  ii.  734 
Hernia,  ii.  190 

Perinephritic  Abscess,  ii.  190 
Perineum,  Rupture  of  the,  ii.  191 

treatment  of,  by  immediate  operation, 
ii.  191 

by  remote  operation,  ii.  192 
Periosteal  flaps  in  amputation,  i.  50 
sarcoma  of  femur,  ii.  603 
Periostitis,  ii.  193 

acute  diffuse,  ii.  194 
chronic,  ii.  196 
simple  acute,  ii.  193 
of  lower  jaw,  i.  833 
in  congenital  syphilis,  i.  345 
in  secondary  syphilis,  ii.  553 
in  tertiary  syphilis,  ii.  557 
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Peripheral  linear  extraction  of  cataract  (Yon 
Graefe’s  operation),  i.  256 
Periproctitis,  ii.  197 
Peritoneal  effusion,  aspiration  in,  i.  107 

false  ligament,  internal  strangulation  by, 

i.  802 

Peritonitis,  ii.  198 
acute,  ii.  198 
circumscribed,  ii.  203 
hernial,  i.  705 
after  herniotomy,  i.  714 
malignant,  ii.  199 
Perityphlitic  Abscess,  ii.  201 
extra-peritoneal,  ii.  201 
intra-peritoneal,  ii.  203 
Peri-urethral  abscess,  ii.  716 
Peroneal  tendons,  division  of,  in  tenotomy, 
ii.  577 

Pes  Gigas,  ii.  205 

Petersen’s  method  of  distending  rectum  in 
supra-pubic  lithotomy,  i.  940 
Phagedaena,  ii.  205 

in  syphilis,  i.  272  ;  ii.  544 
Phagedenic  chancre,  i.  271 
Phalangeal  amputations  :  in  fingers,  i.  542 
in  toes,  i.  550 

Pharyngeal  Stenosis,  ii.  206 
Pharyngotomy,  ii.  90 
Pharynx,  Diseases  of  the,  ii.  209 

acute  catarrhal  pharyngitis,  ii.  209 
chronic  catarrhal  pharyngitis,  ii.  209 
follicular  or  granular  pharyngitis,  ii.  209 
herpes,  ii.  212 
pharyngitis  sicca,  ii.  210 
phlegmonous  or  suppurative  pharyngitis, 

ii.  210 

strumous  ulceration,  ii.  211 
syphilitic  ulceration,  ii.  211 
tubercle,  ii.  211 
tumours,  ii.  212 
extirpation  of  the,  ii.  212 
injuries  of  the,  ii.  207 

foreign  bodies,  ii.  208 
lesions  from  action  of  corrosive 
liquids,  ii.  208 
scalds,  ii.  207 
wounds,  ii.  207,  607 
Phimosis,  ii.  213 
Phlebitis,  ii.  214 

diffuse  suppurative,  ii.  215 
local,  ii.  215 
Phlebolith,  ii.  216 
Phlebotomy.  See  Venesection ,  ii.  782 
Phlegmonous  erysipelas,  i.  481 
Phlyctenular  conjunctivitis,  i.  356 
keratitis,  i.  364 
Phosphatic  calculi,  i.  215 
Phosphorus-necrosis,  i.  834 
Photophobia,  ii.  216 
Phthiriasis,  i.  170  ;  ii.  450 
Pia  mater,  traumatic  inflammation  of  the, 
i.  460 

‘  Pied  tabetique,’  i.  274 
Pigeon-Breast,  ii.  216 
Pigmentation  of  skin,  abnormal,  i.  283 


Piles.  See  Haemorrhoids,  i.  667 
Pinguecula,  ii.  217 

Pirogoff’s  amputation  at  the  ankle-joint,  i.  66 ; 
ii.  568 

Pisiform  bone,  dislocation  of  the,  i.  239 
Pistol  Splint,  ii.  217 
Pityriasis,  ii.  217 
rubra,  ii.  217 
versicolor,  ii.  218 

Plantar  Arteries,  Wounds  of  the,  ii.  218 
Fascia,  contraction  of  the,  ii.  219 
division  of  the,  ii.  578 
Plantaris  tendon,  rupture  of  the,  ii.  605 
Plaster  of  Paris  bandage,  i.  780 
Bavarian  method,  i.  780 
Croft’s  method,  i.  781 
Plastic  Surgery,  ii.  219 

See  also  Gheiloplasty,  i.  276 

Surgical  Treatment  of  Cleft 
Palate,  i.  316 
Ectopia  Vesicce,  i.  425 
Hare-lip,  i.  680 
Hypospadias ,  i.  769 
Pathological  Conditions  of  Cica¬ 
trices,  i.  305 
Rhinoplasty,  ii.  346 
Ruptured  Perineum,  ii.  191 
Urethroplasty ,  ii.  724 
Vaginal  fistula,  ii.  773 
‘Platform  accidents,’  ii.  295 
Pleura,  presence  of  air  in.  See  Pneumothorax, 
ii.  221 

of  blood  in.  See  Hcemothorax ,  i.  670 
gun-shot  wounds  of,  i.  644 
Pleural  effusion,  aspiration  in,  i.  107 
paracentesis  in,  ii.  163 
Pleurosthotonos,  ii.  597 
Plexiform  sarcoma,  ii.  370 
Plugging  the  nostrils,  i.  472 
Pneumocele,  ii.  221 

Pneumogastric  nerve,  injuries  of  the,  i.  383 
Pneumo-hsemothorax,  i.  671 
Pneumonia,  Traumatic,  ii.  222 
Pneumothorax,  ii.  222 
Poisoned  Wounds,  ii.  224 
boils,  ii.  226 
cellulitis,  ii.  225 

inflammation  of  lymphatics  and  glands, 
ii.  227 

of  sheaths  of  tendons  and  of  fasciae, 
ii.  228 

periphlebitis,  ii.  229 
pustules,  ii.  225 

simple  local  inflammation,  ii.  225 
warts,  i.  212  ;  ii.  225 

Politzer’s  method  of  inflating  the  tympanum, 
i.  416 

Polydactylism,  i.  544 
Polymazia,  ii.  229 
Polypi,  ii.  229 
Polypus  of  antrum,  i.  80 
of  the  bladder,  i.  154 
of  the  ear,  i.  423 
of  the  frontal  sinus,  i.  576 
of  the  larynx,  i.  892 
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Polypus  of  the  naso-pharyngeal  cavity,  ii.  40 
of  the  nose,  ii.  37,  229 
of  the  pharynx,  ii.  212,  230 
of  the  rectum,  ii.  229,  310 
of  the  urethra  (female),  ii.  721 
of  the  uterus,  ii.  230,  750 
Polythelia,  ii.  74 
Pompholyx,  ii.  179 
Popliteal  Aneurism,  ii.  231 
diagnosis  of,  ii.  604 

Artery,  Surgical  Anatomy  and  Ligation 
of  the,  ii.  234 
wounds  of  the,  ii.  235 
nerves,  exposure  of,  for  neurotomy,  ii.  74 
Space,  Diagnosis  of  Affections  of  the, 
ii.  236 

Porro’s  Operation,  ii.  237 
Porte-moxa,  i.  829 

Position,  in  surgical  treatment,  ii.  239 

of  limb,  alteration  of,  in  hip-disease,  i.  722 
Post-mortem  wounds,  ii.  226 
Post-pharyngeal  abscess,  ii.  345 
Potain’s  aspirator,  i.  108 

Potassium  bromide  and  iodide,  eruptions  from, 
ii.  15 

Pott’s  disease  of  the  spine,  i.  228 
fracture  of  the  fibula,  i.  921 
Poultices,  ii.  240 
Power  of  accommodation,  i.  20 
Pregnancy,  amblyopia  in,  i.  42 
Prepuce,  elongation  of  the,  ii.  213 
hypertrophy  of  the,  ii.  184 
slitting  of  the,  i.  309 
See  Balanitis,  i.  136 
Chancre,  i.  270 
Circumcision,  i.  308 
Paraphimosis,  ii.  164 
Phimosis,  ii.  213 
Presbyopia,  ii.  241 
Pressure,  ii.  242 

digital,  local,  and  rapid,  in  treatment  of 
aneurism,  i.  58,  59 

method  of  applying,  in  arterial 
haemorrhage,  i.  96 

Priapism  in  fracture  of  the  spine,  i.  133 
Price’s  needle,  ii.  46 

Primary  deviation  in  paralysis  of  ocular 
muscles,  ii.  85 
Probangs,  ii.  243 
Proctitis,  ii.  244 
Prolapse  of  vagina,  ii.  772 
Prolapsus  Ani  et  Eecti,  ii.  244 
linguae,  ii.  1,  631 
Proliferating  cystoma,  i.  391 
Prostate,  canalisation  of  the,  i.  216 
Prostate,  Diseases  of  the,  ii.  246 
abscess,  ii.  248 
atrophy,  ii.  248 
cancer,  ii.  250 
cysts,  ii.  249 
hypertrophy,  ii.  248,  251 
inflammation,  ii.  247 
neuralgia,  ii.  249 
tubercle,  ii.  249 
tumours,  ii.  250 


Subjects 


Prostate,  ulceration,  ii.  249 
Prostatic  calculi,  ii,  250 
disease,  ii.  251 
haemorrhage,  ii.  258 
retention,  ii.  333 
‘  stricture,’  ii.  249 
Prostatorrhoea,  ii.  249 
Prurigo,  ii.  259 
Pruritus  Ani,  ii.  260 
Psammoma,  i.  214;  ii.  370 
Pseudo-hypertrophic  Muscular  Paralysis, 
ii.  260 

Psoas  Abscess,  ii.  263 
diagnosis,  ii.  602 
Psoriasis,  ii.  265 

Buccalis,  ii.  267,  633 
palmaris,  i.  432;  ii.  266 
syphilitic,  ii.  554 
Pterygium,  ii.  267 
Ptomaines,  ii.  416 

pathological  action  of,  ii.  417 
Ptosis,  i.  381 ;  ii.  86 

Pubic  dislocation  of  head  of  femur,  i.  736 
Pudendal  Hernia,  ii.  268 
Puerperal  fever,  ii.  418 
Pulex  penetrans,  i.  280 
Pulmonary  Artery,  Wounds  of  the,  ii.  268 
Pulpy  degeneration  of  synovial  membrane, 
i.  844  ;  ii.  540 

Pulsating  bronchocele,  ii.  614 
exophthalmos,  ii.  125 
haematoma  of  scalp,  ii.  18,  381 
sarcoma  of  orbit,  ii.  129 
tumours  of  bone,  ii.  372,  689,  693 
tumours  of  orbit.  See  Orbital  Aneurism 
ii.  125 

tumours  of  scalp,  ii.  381 
Pulsation  in  aneurism,  i.  56,  57 
in  meningocele,  ii.  17 
Pulse,  ii.  269 

in  aneurism,  i.  57 
in  aortic  aneurism,  i.  81 
changes  of,  during  amputation,  ii.  433 
nephrectomy,  ii.  49 

Corrigan’s,  or  ‘water-hammer’  pulse, 
ii.  271 

in  chronic  nephritis,  ii.  51 
dicrotic  pulse,  ii.  272 
in  exophthalmic  goitre,  ii.  270 
in  fever,  ii.  270 

indications  of,  as  to  administration  of 
stimulants,  ii.  273 
in  innominate  aneurism,  i.  801 
in  peritonitis,  ii.  199 
in  poisoning  by  aconite,  ii.  270 
influence  of  position  on,  ii.  269 
Pulse-respiration  ratio,  ii.  272 
Puncta,  deviation  of  the,  i.  877 
Puncture  of  the  Bladder,  i.  150 
rectal,  i.  151 
perineal,  i.  151 
supra-pubic,  i.  150 
through  symphysis  pubis,  i.  151 
under  symphysis  pubis,  i.  151 
Punctured  fracture  of  the  skull,  ii.  454 
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Pupil,  artificial  formation  of,  i.  817,  827 
‘  exclusion  ’  or  closure  of,  i.  824 
Purpura,  ii.  273 

haemorrhagic,  ii.  274 
rheumatic,  ii.  274 
simple,  ii.  244 
urticans,  ii.  742 
Purulent  ophthalmia,  i.  352 
Pus,  ii.  520 

Pustules  from  poisoned  wounds,  ii.  225 
Putrefaction,  products  of,  ii.  416 
Py.emia,  ii.  275,  418 

distinction  between,  and  septicaemia,  ii.  276 
Pyaemic  affection  of  eye  (panophthalmitis), 
i.  503 

joint-disease,  i.  849 
Pyelitis,  ii.  281 
Pyelo -nephritis,  ii.  282 
Pylorectomy,  ii.  284 
Pylorus,  Operations  on  the,  ii.  283 
digital  dilatation,  ii.  287 
duodenostomy,  ii.  288 
excision  of  the  pylorus,  ii.  284 
gastro-enterostomy,  ii.  287 
jejunostomy,  ii.  288 
Pyonephrosis,  ii.  288 
Pyo-salpinx,  ii.  516 

Pyrexia,  after  aseptic  operations,  cause  of, 
ii.  367 

Quarter-evil,  ii.  419 
Quilled  suture,  ii.  530 
Quinine,  amblyopia  from,  i.  41 
eruption  from,  ii.  16 
Quinsy,  ii.  645 

Eabies,  ii.  761 

Radial  Artery,  Surgical  Anatomy  and  Liga¬ 
tion  of  the,  ii.  290 

Radial  nerve,  exposure  of  the,  in  neurotomy, 
ii.  74 

Radical  cure  of  hernia,  i.  693 
of  hydrocele,  i.  755 
of  varicocele,  ii.  778 
Radius,  Dislocation  of  the,  ii.  290 
backwards,  ii.  291 
forwards,  ii.  290 
outwards,  ii.  291 
congenital,  i.  335 
Fractures  of  the,  ii.  291 
Railway  collisions,  spinal  injuries  from,  i.  126 
Railway  Injuries,  ii.  294 
classification,  ii.  294 
concussion  of  spine,  i.  126  ;  ii.  296 
diagnosis,  ii.  301 

method  of  examination  before  making 
report,  ii.  298 
nervous  shock,  ii.  295 
remote  injuries,  ii.  297 
treatment,  ii.  304 
Ranula,  ii.  306 

Rapid  pressure,  treatment  of  abdominal  aneur¬ 
ism  by,  i.  7 

Raynaud’s  disease,  i.  91,  584 
Reaction,  ii.  307 
Rectal  hernia,  ii.  245 


Rectangular  staff,  i.  198 

Recti  muscles  of  eyeball,  insufficiency  of, 

i.  109 

Rectocele,  ii.  772 
Recto-vaginal  fistula,  ii.  774 
Recto-vesical  Fistula,  ii.  308 
Rectum,  Diseases  and  Injuries  of  the,  ii.  309 
atony,  ii.  310 
fissure,  i.  544 
fistulous  openings. 

See  Fistula  in  Ano,  i.  545 
Vaginal  Fistula ,  ii.  773 
Becto-vesical  Fistula,  ii.  308 
foreign  bodies,  ii.  309 
haemorrhoids,  i.  667 
inflammation.  See  Proctitis ,  ii.  244 
malignant  disease,  ii.  314 
naevoid  growths,  ii.  309 
neuralgia,  ii.  310 
obstruction,  ii.  313 
polypus,  ii.  310 
prolapse,  ii.  246 
stricture,  ii.  311 
syphilitic  disease,  ii.  311,  314 
ulceration,  ii.  313 

wounds,  ii.  309.  See  Rupture  of  the  Peri¬ 
neum,  ii.  191 

in  lithotomy,  i.  938 
Recurrence  of  malignant  disease,  ii.  7 
after  removal  of  breast,  i.  193 
Reducible  hernia,  i.  701 
‘Reduction  en  masse,’  i.  711 
Refraction,  Errors  of,  ii.  316 
astigmatism,  ii.  327 
hypermetropia,  ii.  324 
myopia,  ii.  319 

Regnoli’s  operation  for  removal  of  the  tongue, 

ii.  643 

Reid’s  treatment  of  aneurism,  i.  59 
Renal  calculus,  ii.  52 
colic,  ii.  330 

Repair  of  injuries  in  old  age,  ii.  96 
Resolution  of  inflammation,  i.  791 
Respiration,  artificial,  ii.  525 
Rest,  ii.  331 

in  treatment  of  aneurism,  i.  58 
of  spinal  injuries,  i.  125 
Retention  of  Urine,  ii.  332 
habitual,  i.  143 

habitual  partial,  in  stricture  of  urethra, 
i.  142 

after  operation  on  haemorrhoids,  i.  669 
Retention-cysts,  i.  392 

of  breast,  i.  183 

Retina,  Affections  of  the,  ii.  335 

changes  in  blood-vessels,  ii.  335 
congenital  abnormality,  ii.  335 
detachment  of  the  retina,  ii.  340 
embolism,  ii.  339 
glioma,  ii.  341 
inflammation,  ii.  337 
thrombosis,  ii.  339 
Retinal  disease  in  diabetes,  ii.  338 
in  leucocythaemia,  ii.  338 
in  syphilis,  ii.  338,  552 
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Retinitis,  albuminuric,  ii.  337 

central,  from  exposure  to  direct  sunlight, 
ii.  338 

defect  of  field  of  vision  in,  ii.  188 
haemorrhagic,  ii.  337 

ophthalmoscopic  appearances  in,  ii.  105, 
337,  338,  339 
pigmentosa,  ii.  338 
syphilitic,  ii.  338 
Retinoscopy,  ii.  341 
Retained  testis,  ii.  593 
Retracted  testis,  ii.  596 
Retro-nasal  Catarrh,  ii.  343 
Retro-pharyngeal  Abscess,  ii.  345 
Reversion  of  testis,  ii.  593 
Rheumatic  arthritis,  prominent  characteristics 
of,  compared  with  those  of  Charcot’s  dis¬ 
ease,  i.  275 

Rheumatic  synovitis,  i.  849 
Rheumatoid  arthritis. 

See  Chronic  Rheumatic  Arthritis,  i.  293 
Osteo- Arthritis,  ii.  134 
Rhinoplasty,  ii.  346 
Rhinoscopy,  ii.  349 
anterior,  ii.  349 
posterior,  ii.  350 
Ribs,  Fractures  of  the,  ii.  351 

partial  resection  in  cases  of  empyema, 
i.  457,  458 

Richardson’s  ether-spray,  i.  490 
Rickets,  ii.  353 

causes  of,  ii.  354 
craniotabes  in,  ii.  356 
foetal  rickets,  ii.  361 
late  rickets,  ii.  359 
osseous  changes  in,  ii.  356 
pathological  anatomy  of,  ii.  355 
period  of  onset,  ii.  354 
prognosis  of,  ii.  359 
relapsing  rickets,  ii.  352 
treatment  of,  359 
Rider’s  Bone,  ii.  363 
Rigor,  ii.  363 

Rigor  mortis  in  fatal  gun-shot  injury,  i.  629 
Ringworm.  See  Tinea  Tonsurans ,  ii.  627 
Risus  sardonicus,  ii.  598 
Rodent  ulcer,  i.  222  ;  ii.  700 
of  nose,  ii.  77 
Roseola,  i.  485 

Round-celled  sarcoma,  ii.  £69 
Rouge’s  Operation,  ii.  364 
Rupture  of  aneurism,  i.  57 
of  bladder,  i.  151 
Rupia,  ii.  550 

Sabre  and  Bayonet  Wounds,  ii.  364 
Sac  of  cyst,  i.  392 

of  haematocele,  i.  655 

of  hernia,  morbid  anatomy  of,  in  strangu¬ 
lation,  i.  708 

removal  of,  in  strangulation,  i.  714 
removal  of,  in  operation  for  radical 
cure,  i.  697 

whether  to  be  opened  or  not  in 
herniotomy,  i.  712 


Sac,  lacrymal.  See  Diseases  of  the  Lacrymal 
Apparatus,  i.  876 
of  meningocele,  ii.  16 
of  spina  bifida,  ii.  468 
Sacculated  aneurism,  i.  56 
vesical  calculus,  i.  485 
Sacculation  of  the  female  urethra,  ii.  720 
Sacro-iliac  Joint,  Disease  of  the,  ii.  365 
suppuration  in,  ii.  366 
symptoms  of,  ii.  365 
treatment  of,  ii.  366 
Sacrum,  fracture  of  the,  ii.  178 
‘  Sago  ’  tongue,  ii.  638 
Salicylic  acid,  as  an  antiseptic,  i.  73,  78 
eruption  from,  ii.  16 
in  treatment  of  warts,  i.  263 
ointment,  i.  73 
wtoo1,  i.  73 

Salivary  Calculi,  ii.  366 
Fistula,  ii.  366 
Salivation,  ii.  480 
Salpingotomy,  i.  516 
Salter’s  swing  cradle,  i.  381 
Sandbags,  ii.  367 

Sanderson,  Dr.  Burdon,  on  pyaemia  and  septi¬ 
caemia,  ii.  276 

Saphenous  vein,  varix  of  the,  i.  621 
S Apr.® mia,  ii.  367 

etiology  of,  ii.  368 
symptoms  of,  ii.  368 
treatment  of,  ii.  369 
Sapraemic  fever,  ii.  368 
Sarcocele,  cancerous,  ii.  589 
cystic,  ii.  590 
simple,  ii.  582 
syphilitic,  ii.  554,  581 
tubercular,  ii.  585 

differential  diagnosis  of  forms  of,  ii.  591 
treatment  of,  ii.  592 
Sarcoma,  ii.  369 

in  childhood,  i.  282 
classification  of  forms  of,  ii.  369 
clinical  characters  of,  ii.  372 
degenerative  changes  in,  ii.  373 
differential  diagnosis  of  the  sarcomata, 
ii.  373 

dissemination  of,  ii.  6 
etiology  of,  ii.  7 
glandular  affections  in,  ii.  6 
inflammatory  changes  in,  ii.  373 
local  recurrence  of,  ii.  7 
localities  of,  ii.  372 
treatment  of,  ii.  10 

Varieties  of :  alveolar  sarcoma,  ii.  370 
chondro-sarcoma,  ii.  371 
fibro-sarcoma,  ii.  371 
giant-celled  sarcoma,  ii.  370 
haemorrhagic  sarcoma,  ii.  370 
lympho-sarcoma,  ii.  370 
melanotic  sarcoma,  ii.  370 
mixed-celled  sarcoma,  ii.  370 
myeloid  sarcoma,  ii.  370 
myxo-sarcoma,  ii.  371 
osteo-sarcoma,  ii.  371,  686 
plexiform  sarcoma,  ii.  370 
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Sarcoma,  Varieties  of :  round-celled  sarcoma, 
ii.  369,  686 

spindle-celled  sarcoma,  ii.  369,  686 
Sarcoma  of  the  axilla,  i.  119 
of  the  bladder,  i.  155 
of  bone,  ii.  373,  685 
of  the  breast,  i.  177,  186 
of  the  choroid,  i.  292  ;  ii.  122 
of  the  dura  mater,  ii.  381 
of  the  gums,  i.  625 
of  the  iris,  i.  821 
of  the  jaws,  i.  836 
of  the  kidney,  i.  871 
of  the  larynx,  i.  895 
of  lymphatic  glands,  i.  966 
of  the  naso-pliaryngeal  region,  ii.  41 
of  the  ovary,  ii.  148 
of  the  palate,  ii.  160 
of  the  pharynx,  ii.  41,  212 
of  the  prostate,  ii.  250 
of  the  retina,  ii.  124,  341 
of  the  scapula,  ii.  382 
of  the  spermatic  cord,  ii.  463 
of  the  testis,  ii.  589 
of  the  thyroid  gland,  ii.  621 
of  the  tonsils,  ii.  646 
of  the  uterus,  ii.  751 
Sarcomatous  polypi,  ii.  230 
Sayre’s  jury-mast  apparatus  in  disease  of  the 
cervical  vertebrae,  i.  234 

plaster-of -Paris  jacket  in  caries  of  the 
spine,  i.  232 

splint  for  hip-joint  disease,  i.  727  ;  ii.  375 
treatment  of  fractured  clavicle,  i.  314 
Scabies,  ii.  375 
Scalds.  See  Burns,  i.  200 

of  the  Glottis,  i.  904  ;  ii.  377 
Scalp,  Diseases  and  Injuries  of  the,  ii.  379 
abscess,  ii.  380 
cancer,  ii.  381 
cysts,  ii.  381 
erysipelas,  ii.  380 
parasitic  affections  of. 

See  Favus,  i.  520 
Pediculi,  ii.  170 
Tinea  Tonsurans ,  ii.  627 
pulsating  tumour,  ii.  381 
wounds,  i.  686  ;  ii.  379 
Scalpels,  ii.  382 

Scaphoid  bone,  disease  of  the,  ii.  567 
dislocation  of  the,  i.  552 
Scapula,  Diseases  of  the,  ii.  382 
Dislocations  of  the,  ii.  383 
Excision  of  the,  ii.  384 
Fkactukes  of  the,  ii.  385 
Scaeification,  ii.  386 
of  larynx,  i.  886 

Scarlet  fever  of  surgical  patients,  ii.  419 
Scar,  deformity  of,  i.  303 
discoloration  of,  i.  303 
neuralgia  of,  i.  305 
ulceration  of,  i.  305 
Schizomycetes,  ii.  386 

Schroeder’s  operation  for  extirpation  of  the 
uterus,  ii.  753 


Sciatic  aneurism,  i.  607 
hernia,  ii.  387 

diagnosis  of,  i.  609 

nerve,  seat  of  election  for  exposure  of, 
ii.  74 

Sciatica,  treatment  of,  by  nerve-stretching, 
ii.  61 

Scirrhus,  structure  of,  i.  225 
of  the  bladder,  i.  155 
of  the  breast,  i.  187 
of  the  oesophagus,  ii.  94 
of  the  orbit,  ii.  119 
of  the  prostate,  ii.  250 
of  the  pylorus,  ii.  283 
of  the  rectum,  ii.  314 
of  the  testis,  ii.  589 
of  the  uterus,  ii.  751 
Scleral  puncture  in  glaucoma,  i.  604 
Sclebema  Neonatorum,  ii.  387 
Scleroderma,  ii.  388 

circumscribed,  ii.  390 
diffuse  symmetrical,  ii.  389 
Sclerosis.  See  Induration,  i.  787 
Sclerotic,  Diseases  of  the,  ii.  391 
hypertemia,  ii.  392 
inflammation  (episcleritis),  ii.  393 
new  growths,  ii.  394 
staphyloma,  ii.  394 
Injuries  of  the,  ii.  395 
Sclerotomy,  i.  604 
Scorbutic  indurations,  ii.  407 
Scorpions,  stings  of,  ii.  478 
Scotomata,  i.  334  ;  ii.  188 
Scrofula,  ii.  396 

Scrofulous  affections  of  the  skin,  ii.  398 
Scrotal  Elephantiasis,  ii.  399 

indications  and  contra-indications  for 
operative  treatment,  ii.  399 
hernia,  i.  799 

Scrotal  Swellings,  Diagnosis  of,  ii.  402 
Scrotum,  Diseases  and  Injuries  of  the,  ii.  404 
‘  Sculler’s  sprain,’  i.  86 
Scurvy,  ii.  406 

in  combination  with  rickets,  ii.  361 
Sebaceous  Cysts,  ii.  408 
of  scalp,  ii.  381 

‘  Seats  of  election  ’  for  exposure  of  nerves,  ii.  73 

Seborrhcea,  ii.  410 

Secondary  cancer  in  bone,  ii.  693 

deviation  in  paralysis  of  ocular  muscles, 
ii.  85 

hasmorrhage,  i.  662 
syphilis.  See  Syphilis,  ii.  542 
Sediments  in  urine,  i.  216 
Semilunar  bone,  dislocation  of  the,  i.  239 
Seminal  flux,  ii.  465 
Senile  cataract,  i.  246 
gangrene,  i.  582 

Sensation,  loss  of,  after  nerve-section,  ii.  63 
Separation,  line  of,  in  gangrene,  i.  586 
Separation  of  Epiphyses,  ii.  411 
at  the  ankle-joint,  ii.  414 
at  the  elbow-joint,  i.  746  ;  ii.  413 
at  the  hip-joint,  ii.  414 
at  the  knee-joint,  i.  534  ;  ii.  414 


872 


Index  of  Subjects 


Separation  of  Epiphyses  at  the  shoulder-joint, 
ii.  413 

at  the  wrist,  ii.  414 
Sepsin,  ii.  416 
Septate  vagina,  ii.  769 
Septic  arthritis,  i.  859 

Septic  Diseases,  Classification  and  Etiology 
of,  ii.  417 
general,  ii.  418 
local,  ii.  418 

intoxication.  See  Saprcemia,  ii.  367 
organisms.  See  Bacillus,  i.  123 
Bacterium,  i.  135 
Schizomycetes,  ii.  386 
modes  of  action  of,  ii.  420 
poisons.  See  Sepsin,  ii.  416 
excretion  of,  ii.  422 
Septicaemia,  ii.  423 
acute,  ii.  423 
chronic,  ii.  425 

distinction  of,  from  sapraemia,  ii.  423 
Septum  Narium,  Affections  of  the,  ii.  426 
blood-tumour  of  the,  ii.  77 
deflection  of  the,  ii.  76,  426 
oedema  of  the,  ii.  427 
perforation  of  the,  ii.  427 
tumours  of  the,  ii.  427 
Sequestrum,  i.  428  ;  ii.  44 
Serous  cysts  of  breast,  i.  184 
Seton-wounds  from  gunshot  injury,  i.  627 
Setons,  ii.  428 

in  treatment  of  bronchocele,  ii.  618 
of  nasvus,  33 
Sex,  ii.  428 

influence  of,  on  nature  of  malignant  dis¬ 
ease,  ii.  8 

on  risks  of  surgical  operation,  ii.  431 
relation  of,  to  distribution  of  disease, 
ii.  429 

to  transmission  of  disease,  ii.  428 
relative  frequency  of,  with  regard  to 
aneurism,  i.  56  ;  ii.  432 
of  atresia  ani,  ii.  429 
of  cancer  of  lip,  i.  932  ;  ii.  432 
of  cancer  of  the  tongue,  ii.  432 
of  club-foot,  ii.  429 
of  congenital  dislocation  of  the  hip, 
i.  337  ;  ii.  429 

of  ectopia  vesicse,  i.  425  ;  ii.  429 
of  elephantiasis  Arabum,  i.  441 
of  fissure  of  the  rectum,  i.  545 
of  goitre,  ii.  613 
of  haemophilia,  i.  659 
of  hare-lip,  i.  680  ;  ii.  429 
of  hernia,  ii.  432 
of  rupture  of  the  bladder,  i.  151 
of  spina  bifida,  ii.  429 
of  stone  in  the  bladder,  ii.  482 
Shadow  test  of  colour-blindness,  i.  333 
Shampooing.  See  Massage,  ii.  11 
Shells,  injuries  from,  ii.  628 
Shock,  ii.  432.  See  Collapse,  i.  327 
with  depression,  ii.  433 
with  excitement,  ii.  436 
in  gunshot  wounds,  i.  629 


Shock,  influence  of  anesthetics  in,  ii.  435 
in  injuries  to  abdomen,  i.  1 
in  injuries  to  children,  i.  281 
operation  during,  ii.  435 
question  of  risks  of,  in  old  age,  ii.  96 
Shot,  injuries  from,  ii.  628 
Shoulder,  Diagnosis  of  Diseases  and  Injuries 
about  the,  ii.  437 

fractures  of  humerus  near,  i.  744,  745 
fractures  of  scapula  near,  ii.  385,  438 
Shoulder-joint,  Amputations  at  the,  ii.  439 
antero-posterior  flap  method,  ii.  440 
circular  method,  ii.  439 
oval  method,  ii.  439 
Spence’s  method,  ii.  440 
square-shaped  flap  method,  ii.  441 
in  subclavian  aneurism,  i.  61 ;  ii.  514 
Diseases  of  the,  ii.  441 
Dislocations  of  the,  ii.  442 
luxatio  erecta,  ii.  443 
subclavicular,  ii.  443 
subcoracoid,  ii.  442 
subglenoid,  ii.  442 
subspinous,  ii.  443 
supracoracoid,  ii.  443 
Callaway’s  test  in,  ii.  442 
Dugas’s  test  in,  ii.  442 
Hamilton’s  test  in,  ii.  442 
dislocation,  congenital,  of  the,  i.  336 
excision  of  the,  i.  857 
Sick  Eoom,  Management  of  the,  ii.  445 
Sigault’s  operation.  See  Symphysiotomy ,  ii.  539 
Sight,  weakness  of,  i.  108 

in  injuries  to  head  and  spine,  ii.  790 
in  railway  injuries,  ii.  295,  304,  790 
Silvester’s  method  of  artificial  respiration, 
ii.  525 

Sinus,  ii.  448 

treatment  of,  i.  17 

Sinus,  Frontal,  Diseases  of  the,  i.  574 
Sixth  nerve,  injury  of  the,  i.  382 
paralysis  of  the,  ii.  86 

Skin,  affections  of,  in  secondary  syphilis, 
ii.  549 

in  tertiary  syphilis,  ii.  557 
medicinal  eruptions  on,  ii.  15 
Skin  Diseases,  Classification  of,  ii.  449 
Skin-grafting,  i.  616 
Skull,  deformities  of  the. 

See  Meningocele ,  ii.  16 
Rickets,  ii.  356 

Skull,  diseases  of  bones  of  the. 

See  Craniotabes,  i,  383 

Leontiasis  Ossea,  i.  924 
Ostitis  Deformans,  ii.  146 
Syphilis,  ii.  553 

Tumours  of  the  Frontal  Sinus,  under 
Diseases  of  the  Frontal  Sinus,  i.  576 
Skull,  Fracture  of  the,  ii.  452 
of  base,  ii.  455 
anterior  fossa,  ii.  456 
middle  fossa,  ii.  457 
posterior  region,  ii.  458 
of  vault,  ii.  453 
depressed  fracture,  ii.  454 
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Skgll,  fracture  of  the :  fissured  fracture,  ii.  453 
punctured  fracture,  ii.  454 
Results  of. 

See  Compression  of  the  Brain ,  i.  172 
Encephalitis,  Meningitis,  and  Ab¬ 
scess  of  the  Brain,  i.  459 
Hernia  of  the  Brain,  i.  175 
Diagnosis  of  Head  Injuries,  i.  683 
Disorders  of  Vision  from  Injuries 
of  the  Head  and  Spine,  ii.  790 
symptoms  of :  bleeding  from  the  ear,  i.  687  ; 
ii.  457 

bleeding  into  the  eyelids,  i.  686 ; 
ii.  456 

from  the  mouth,  i.  687 
from  the  nose,  i.  687 
coma,  i.  172 

escape  of  brain-matter,  i.  688 
of  cerebro-spinal  fluid,  i.  687 
extravasation  of  blood  in  neck,  ii.  458 
mental  derangement,  i.  688 
tenderness  over  mastoid  process,  ii.  458 
treatment  of,  ii.  458 

elevation  of  depressed  bone,  ii.  458 
trephining,  ii.  459 
skull,  gunshot  wounds  of  the,  i.  639 
Slough  and  Sloughing,  ii.  460 
Sloughing  phagedasna,  i.  545.  See  Hospital 
Gangrene,  i.  739 
Sloughing  ulcer,  ii.  696 

Smallpox,  conjunctival  complication  of,  i.  356 
Smith’s  (Nathan)  Anterior  Splint,  ii.  460 
(R.  W.)  dislocation  of  foot,  i.  552 
(T.)  needle,  ii.  46 

Snuffles  in  congenital  syphilis,  i.  342 
Soap  lees,  swallowing  of,  i.  33 
Sodium,  ethylate  of,  in  treatment  of  mevus, 
ii.  32 

Sonde  coude,  i.  262 

Sore-throat,  ii.  209,  644 

Sounding  for  stone,  ii.  484 

Spanton’s  operation  for  radical  cure  of  hernia, 

i.  694 

Spasm  of  the  ciliary  muscle,  i.  19 
of  the  facial  muscles,  i.  514 
functional,  inspiratory,  i.  903 
of  the  glottis,  i.  901 

treatment  of,  by  nerve-stretching,  ii.  60 
Spasmodic  stricture  of  the  oesophagus,  ii.  93 
of  the  urethra,  ii.  498 
Spastic  aphonia,  i.  903 
Speaker’s  cramp,  i.  902 

Spectacles,  i.  261 ;  ii.  329.  See  Errors  of  Re¬ 
fraction,  ii.  316 
Specula,  ii.  460 
aural,  ii.  462 
ocular,  ii.  462 
nasal,  ii.  462 
rectal,  ii.  461 
urethral,  ii.  462 
vaginal,  ii.  460 

Spence’s  amputation  of  thigh,  ii.  600 
at  shoulder-joint,  ii.  440 
Spermatic  Cord,  Swellings  and  Tumours  of  the, 

ii.  463.  See  also  Hcematocele,  i.  654 
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Spermatic  Cord. 

See  also  Hydrocele,  i.  751 

Diagnosis  of  Scrotal  Swellings, 
ii.  402 

Varicocele,  ii. 

ligature  of,  in  castration,  i.  240 
Spermatorrhoea,  ii.  464 

views  of  Clemens,  Lallemand,  and  Trous¬ 
seau  as  to  cause  of,  ii.  465 
Spermatozoa,  presence  of  in  encysted  hydro¬ 
cele,  i.  757 

Sphacelus.  See  Gangrene,  i.  580 
Spheroidal-celled  carcinoma,  i.  223 
Sphincter  ani,  spasm  of  the,  i.  544 

vesica,  paralysis  of  the,  in  spinal  injury, 
i.  133 

Spica  bandage,  i.  139 
Spiders,  bites  of,  ii.  478 
Spina  Bifida,  ii.  467 
causes  of,  ii.  469 
diagnosis  of,  ii.  469 
pathological  anatomy  of,  ii.  467 
symptoms  of,  ii.  469 
treatment  of,  ii.  470 
Spina  ventosa,  ii.  692 

Spinal  accessory  nerve,  injuries  of  the,  i.  383 
seat  of  election  for  exposure  of  the,  ii.  73 
Spinal  cord,  diseases  and  injuries  of  the. 

See  Injuries  of  the  Bach  and  Spine , 
i.  124 

Bailway  Injuries,  ii.  294 
Caries  of  the  Spine,  i.  226 
compression  from  injury,  i.  128 
from  spinal  caries,  i.  230 
concussion,  i.  134  ;  ii.  303 
hasmorrhage,  i.  128 
impaired  vision  from  injury,  ii.  304 
inflammation,  from  spinal  caries,  i.  230 
traumatic,  i.  129 
laceration  of  membranes,  i.  129 
morbid  histology  of,  in  hydrophobia, 
i.  763 

in  tetanus,  ii.  600 

paralysis  from  spinal  disease,  i.  230 

from  spinal  injury,  i.  132 ;  ii.  297, 
303 

wounds  of  the,  i.  134 
Spindle-celled  sarcoma,  ii.  369,  686 
Spine,  caries  of  the,  i.  228 
contusion  of  the,  i.  126 
curvatures  of  the,  angular,  i.  228 
antero-posterior,  i.  69 
lateral,  i.  910 
dislocations  of  the,  i.  131 
erosion  of,  by  aneurism,  i.  6 
fractures  of  the,  i.  130 
gunshot  injuries  of  the,  i.  641 
sprains  of  the,  i.  125 
trephining  of  the,  i.  134 
Spiral  bandage,  i.  138 
Spiral  fracture  of  tibia,  i.  922 
Spiral  wire  drains,  i.  411 
Spirillum,  i.  471 

Obermeieri,  ii.  471 
Spirochafle,  ii.  471 
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Splay-foot.  See  Flat-foot ,  i.  548 
Spleen,  Diseases  of  the,  ii.  471 
abscess,  ii.  472 
cystic  disease,  ii.  472 
gunshot  wound,  i.  646 
hydatid  disease,  ii.  472 
injuries  of  the,  ii.  471 
leukasmic  hypertrophy,  ii.  471  < 
malignant  hypertrophy,  ii.  472 
rupture,  ii.  472 
simple  hypertrophy,  ii.  471 
swelling  of,  in  septicemia,  ii.  425 
Splenectomy,  ii.  472 
Splenic  fever,  ii.  421 

virus  of  (bacillus  anthracis),  i.  124  ;  ii.  3, 
421 

Splints,  ii.  473.  See  also  Immovable  Band¬ 
ages,  i.  780 

method  of  applying,  in  antiseptic  dress¬ 
ing,  ii.  473 
padding  of,  ii.  474 
plaster-of -Paris,  i.  780 
plaster-of-Paris  and  telegraph-wire,  ii.  474 
Splints  and  Surgical  Appliances — 

Por  arm  :  Fergusson’s  Splint,  i.  534 
Stromeyer’s  Cushion,  ii.  508 
Por  cheeks  :  Hamsby’s  compressor,  i.  672 
Por  collar-bone :  Ellis’s  Splint,  i.  314, 
448 

Gordon’s  Splint,  i.  615 
Sayre’s  apparatus,  i.  314 
Por  elbow  :  Mason’s  Splint,  ii.  11 
Por  forearm  and  wrist :  Carr’s  Splint, 
i.  240 

Esmarch’s  Splint,  i.  490 
Gordon’s  Splint,  i.  615 
Lister’s  Splint,  i.  933 
Pistol  Splint,  ii.  217 
Por  hip  :  Sayre’s  Splint,  ii.  375 
Taylor’s  Splint,  ii.  570 
Thomas’s  Splint,  i.  727 ;  ii.  605 
Por  knee  :  Howse’s  Splint,  i.  744 
Thomas’s  Splint,  ii.  605 
Watson’s  Splint,  ii.  812 
Por  leg  :  Arnold’s  Splint,  i.  87 
Cline’s  Side  Splints,  i.  320 
Dupuytren’s  Splint,  i.  412 
McIntyre’s  Splint,  ii.  14 
For  lower  jaw  :  Hamilton’s  splint,  i.  831 
Hammond’s  Wire  Splint,  i.  674,  832 
For  spine  :  Davy’s  hammock,  i.  233 

Furneaux  Jordan’s  apparatus,  i.  234 
Sayre’s  jury-mast  apparatus,  i.  234 
Sayre’s  plaster-of-Paris  jacket,  i.  232 
Walker’s  modification  of,  i.  233 
Por  thigh  :  Bryant’s  Splint,  i.  197 
Cripps’s  Long  Splint,  i.  386 
De  Morgan’s  Splint,  i.  399 
Desault’s  Long  Splint,  i.  401 
Gibson’s  Splint,  i.  593 
Gooch’s  Splint,  i.  615 
Hamilton’s  Splint,  i.  673 
Hodgen’s  Splint,  i.  738 
Liston’s  Long  Splint,  i.  938 
Smith’s  (N.),  Splint,  i.  460 


Sponge-grafting,  i.  618 ;  ii.  696 
Sponges,  counting  of,  in  ovariotomy,  ii.  156 
Spongy  condition  of  gums,  i.  625 
in  scurvy,  ii.  407 
exostosis,  i.  491 

Spontaneous  cure  of  abdominal  aneurism,  i.  5 
dislocation,  i.  403 
gangrene,  i.  583 

rupture  of  empyema,  seat  of,  i.  455 
Sprain,  ii.  475 
of  back,  i.  125 
Spray,  antiseptic,  i.  75 
Spray-producer,  i.  73 
Spreading  traumatic  gangrene,  i.  584 
‘  Spring  ’  catarrh  of  conjunctiva,  i.  349 
Squint.  See  Strabismus,  ii.  489 
Staff,  in  the  boutonniere  operation,  i.  170 
in  lithotomy,  i.  934 
Rectangular,  i.  198 
Staphyloma,  i.  377 
posticum,  ii.  104 

Staphyloraphy.  See  The  Surgical  Treatment 
of  Cleft  Palate,  i.  316 
Starch  bandages,  i.  781 
Startin’s  needle,  ii.  46 
Stasis,  i.  789 
Steatorrhcea,  ii.  410 
Stenosis  of  the  cervix  uteri,  i.  269 

of  the  lacrymo-nasal  passages,  i.  878 
of  the  laryngeal  cavity,  i.  906 
of  the  pharynx.  See  Pharyngeal  Stenosis, 
ii.  206 

Stenositomy,  i.  881 
Stereo-purulent  fistula,  i.  516 
Sterility  in  the  Male,  ii.  476 
Sterno-mastoid  muscle,  contraction  of.  See 
Torticollis,  ii.  648 
Sternum,  Fracture  of  the,  ii.  477 
Stilling’s  operation  for  mucocele,  i.  881 
pseudo-isochromatic  tables,  i.  133 
Stings  oe  Insects,  ii.  478 
Stitches  of  coaptation,  i.  76 
of  relaxation,  i.  76 

Stokes’s  supracondyloid  amputation,  i.  873 
Stomach,  cancer  of,  operative  treatment  of. 

See  Operations  on  the  Pylorus,  ii.  283 
fistula  into  the.  See  Gastric  Fistula,  i.  589 
fistulous  opening  into  the,  formation  of. 

See  Gastrostomy,  i.  590 
gun-shot  wounds  of  the,  i.  646 
Stomatitis,  ii.  479 

gangrenous.  See  Cancrum  Oris,  i.  217 
syphilitic,  ii.  481,  552 
Stone.  See  Urinary  Calculus,  i.  214 
in  the  Female  Bladder,  ii.  482 
in  the  Male  Bladder,  ii.  482 
treatment  of. 

See  Lithotomy,  i.  934 
Lithotrity,  i.  943 

recurrence  of,  after  lithotomy,  i.  943 
after  lithotrity,  i.  950 
spontaneous  discharge  of,  in  the  female, 
.  ii.  482 

Strabismometer,  ii.  490 
Strabismus,  ii.  489 
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Strabismus,  amblyopia  in,  i.  37 

convergent  (hypermetropic),  ii.  489 
divergent  (myopic),  ii.  494 
Strangulated  hernia,  i.  702 
Strangulation,  internal,  by  bands  and  through 
apertures,  i.  802 
Strangury,  ii.  495 

Stretching  of  facial  nerve  for  tic  convulsif, 
i.  514 

of  nerves.  See  Nerve-stretching ,  ii.  58 
Strle  et  Macula  Atrophica,  ii.  49G 
Stricture  of  Fallopian  tubes,  i.  516 
of  the  intestine,  i.  806 
cancerous,  i.  807 
cicatricial,  i.  806 
of  the  naso-lacrymal  canal,  i.  878 
of  the  oesophagus,  ii.  93 
malignant,  ii.  94 
simple,  ii.  93 
spasmodic,  ii.  93 
of  the  rectum,  ii.  311 
op  the  Urethra,  ii.  496 
inflammatory,  ii.  497 
organic,  ii.  498 
spasmodic,  ii.  498 
the  urethra  in  the  female,  ii.  720 
Stricture-Delators,  ii.  507 
Stromeyer’s  Cushion,  ii.  508 
Struma.  See  Scrofula,  ii.  396 

(goitre).  See  Diseases  of  the  Thyroid 
Gland,  ii.  610 
Strumous  lip,  i.  932 

ulcers,  treatment  of,  i.  264 
Stumps,  Affections  of,  ii.  508 

conditions  of  a  good  stump,  ii.  508 
conical  stump,  ii.  510 
malignant  disease  of,  ii.  509 
necrosis  of,  ii.  509 
painful  stump,  ii.  509 
treatment  of  recent,  i.  51 ;  ii.  508 
Sty,  i.  505 
Styptics,  ii.  510 

Subastragaloid  dislocation  of  foot,  i.  553 
Subclavian  Aneurism,  ii.  511 
causes  of,  ii.  511 
diagnosis  of,  ii.  512 
symptoms  of,  ii.  512 
treatment  of,  ii.  513 

by  amputation  at  the  shoulder-joint, 
ii.  514 

by  direct  pressure,  ii.  513 
by  distal  compression,  ii.  513 
by  distal  ligature,  ii.  514 
by  galvano-puncture,  ii.  514 
by  injection  of  ergotin,  ii.  514 
by  manipulation,  ii.  514 
by  proximal  ligature,  ii.  513 
by  proximal  pressure,  ii.  513 
Subclavian  artery,  ligation  of,  in  aortic  an¬ 
eurism,  i.  81 

in  axillary  aneurism,  i.  123 
in  innominate  aneurism,  i.  801 
in  wound  of  axillary  artery,  i.  121 
surgical  anatomy  and  ligation  of  the, 
ii.  515 


Subclavicular  dislocation  of  the  head  of  the 
humerus,  ii.  443 

Subconjunctival  Ecchymosis,  ii.  516 
Subcoracoid  dislocation  of  the  head  of  the 
humerus,  ii.  442 

Subcutaneous  injection.  See  Hypodermic 
Injection,  i.  767 

osteotomy.  See  Osteotomy,  ii.  140 
urethrotomy,  ii.  732 

Subglenoid  dislocation  of  .the  head  of  the 
humerus,  ii.  442 

Subjective  sensations  in  eczema,  i.  431 
Sublingual  abscess,  ii.  307 
dermoid  cyst,  ii.  307 
Subluxation  of  lower  jaw,  i.  831 
Submammary  abscess,  i.  181 
Submental  excision  of  tongue  (Kocher’s  and 
Eegnoli’s  operations),  ii.  643 
Subperiosteal  Eesection,  ii.  516 
Subspinous  dislocation  of  head  of  humerus, 

i.  443 

Subungual  Exostosis,  ii.  517 
Suction  treatment  of  cataract,  i.  254 
Sulphate  of  copper  as  a  caustic,  i.  264 
Sulphuric  acid,  swallowing  of,  i.  21 

use  of,  in  local  treatment  of  caries,  i.  228 
Sulphurous  acid  as  an  antiseptic,  i.  78 
Sunburn,  i.  283 

Supernumerary  Breasts,  ii.  229 
fingers,  i.  554 
nipples,  ii.  74 
Suppositories,  ii.  518 
Suppression  of  Urine,  ii.  518 
Suppuration,  ii.  520.  See  also  Abscess,  i.  13 
of  antrum,  i.  79 
in  bone,  i.  17 
in  caries  of  spine,  i.  229 
See  Lumbar  Abscess,  i.  954 
Psoas  Abseess,  ii.  263 
Betro -Pharyngeal  Abscess,  ii.  345 
a  cause  of  albuminoid  degeneration,  i.  29 
intracranial,  i.  461 
in  joints,  i.  841 
in  middle  ear,  i.  423 
a  result  of  inflammation,  i.  792 
Suppurative  Fever,  ii.  521 

secondary,  ii.  522.  See  Hectic  Fever,  i.  689 
Supracotyloid  dislocations  at  hip-joint,  i.  737 
Supraorbital  nerve,  exposure  of,  for  neurotomy, 

ii.  73 

Superpubic  aspiration  of  bladder,  i.  150 
lithotomy,  i.  940 

Supratrochlear  nerve,  exposure  of,  for  neuro¬ 
tomy,  ii.  73 

Surgical  Anatomy  and  Ligation  of  Arteries  : — 
Axillary,  i.  121 
Brachial,  i.  172 
Carotid,  Common,  i.  237 
External,  i.  237 
Facial,  i.  513 
Femoral,  i.  523 
Iliac,  i.  777 

common,  i.  779 
external,  i.  777 
internal,  i.  778 
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Surgical  Anatomy  and  Ligation  of  Arteries  : — 
Innominate,  i.  801 
Linguae,  i.  980 
Obturator,  ii.  80 
Popliteal,  ii.  234 
Radial,  ii.  290 
Subclavian,  ii.  515 
Temporal,  ii.  573 
Tibial,  ii.  624 

anterior,  ii.  625 
posterior,  ii.  624 

Surgical  diagnosis.  See  Diagnosis ,  Surgical , 
in  Index. 

Fever,  ii.  522 

kidney.  See  Pyelo -nephritis,  ii.  282 
scarlet  fever,  ii.  419 
Suspended  Animation,  ii.  523 
asphyxia,  ii.  524 

treatment  of,  by  artificial  respiration, 
ii.  525 

syncope,  ii.  523 

Suspension  in  Surgical  Treatment,  ii.  527 
Suspensory  Bandages,  ii.  527 
Suture  of  divided  nerve,  ii.  64 
Sutures,  ii.  528 

Sutures  of  skull,  liability  of,  to  be  mistaken  for 
fissured  fracture,  ii.  454 
Swallowing  of  Acids,  i.  21 
of  Alkalies,  i.  32 
Sweating  Feet,  ii.  532 
Sycosis,  ii.  532 

non-parasitica,  ii.  533 
parasitica,  ii.  534 

Sylvius,  fissure  of,  external  localisation  of, 

i.  686 

Symblepharon,  i.  511 

treatment  of,  i.  358,  511 
Syme’s  abscess-knife,  i.  17 

amputation  at  the  ankle-joint,  i.  65 
operation  for  removal  of  the  tongue,  ii.  643 
for  restoration  of  lower  lip,  i.  277 
of  nose,  ii.  348 

for  stricture  of  urethra,  ii.  730 
operative  treatment  of  aneurism,  i.  123, 
236 

treatment  of  indolent  ulcer,  ii.  698 
Sympathetic  Ophthalmitis,  ii.  534 
irritation,  ii.  534 
ophthalmia,  ii.  535 

Symphysiotomy  (Sigault’s  Operation),  ii.  539 
Symphysis  pubis,  puncture  of  bladder  through 
and  under,  i.  151 
Synchisis  scintillans,  ii.  102 
Syncope,  ii.  523 

Synovial  Membrane,  Pulpy  Degeneration  of, 

ii.  540 

tuberculosis  of,  ii.  674 
Synovitis,  ii.  540 
acute,  ii.  540 
chronic,  ii.  541 

gonorrhoeal.  See  Gonorrhoeal  Rheumatism, 
i.  614 

recurrent,  of  ankle,  i.  67 
subacute,  ii.  542 
‘  Syphilide  pigmentaire,’  i.  283 


Syphilides,  ii.  450,  451,  549,  554.  556 
Syphilis,  ii.  542 

See  Bubo,  i.  197 
Chancre,  i.  270 
Congenital  Syphilis,  i.  339 
Finger -Chancre,  i.  541 
Gumma,  i.  623 
Mucous  Patches ,  ii.  25 
Vaccination- Syphilis,  ii.  767 
congenital,  i.  339 

hereditary.  See  Congenital  Syphilis, 
i.  339 

intermediate,  ii.  554 
primary,  i.  270  ;  ii.  543 
secondary,  ii.  546 
tertiary,  ii.  556 
treatment  of,  ii.  558 
See  Calomel  Vapour  Bath,  i.  216 
Inunction  of  Mercury,  i.  816 
Syphilitic  albuminuria,  ii.  555 
alopecia,  i.  672  ;  ii.  553 
analgesia,  ii.  555 
angina,  i.  159 
arteritis,  i.  90  ;  ii.  555 
caries,  i.  226 

choroiditis,  i.  288  ;  ii.  555 
condyloma,  ii.  548 
coryza,  i.  342 
deafness,  ii.  553 

disease  of  bones,  i.  166,  226 ;  ii.  553,  557 
in  hereditary  cases,  i.  343 
of  the  brain,  ii.  555,  557 
of  the  breast,  i.  183 
of  hair,  i.  672  ;  ii.  553 
of  the  internal  ear,  i.  419  ;  ii.  553 
of  joints,  i.  850 
of  the  larynx,  i.  905 
of  the  lips,  i.  932 

of  lymphatic  glands.  See  Bubo , 
i.  197 

of  the  mouth,  ii.  552.  See  Mucous 
Patches,  ii.  25 

of  mucous  membranes,  ii.  552 
of  muscles,  ii.  28 
of  the  nails,  ii.  35 
of  the  nose,  ii.  79 
of  the  pharynx,  ii.  211 
of  the  rectum,  ii.  311,  314 
of  the  skin,  ii.  450,  451,  549,  557 
in  the  congenital  form,  i.  342 
of  the  testes,  ii.  581 
of  the  tongue,  ii.  636 
of  the  tonsils,  ii.  646 
erythema,  ii.  554 
intertrigo,  i.  343,  485 

iritis,  ii.  551.  See  also  Iritis  under  Dis¬ 
eases  of  the  Iris,  i.  821 
keratitis,  i.  343 
lichen,  ii.  550 
lupus,  i.  344 

malformation  of  teeth,  i.  346 
necrosis,  ii.  43 
-neuro-retinitis,  ii.  552 
ostitis,  ii.  145 
periostitis,  ii.  190,  553 
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Syphilitic  psoriasis,  ii.  550,  554 
palmaris.  ii.  554 
pyrexia,  ii.  555 
retinitis,  ii.  338,  552 
roseola,  ii.  547 
rupia,  ii.  550 
sarcocele,  ii.  554,  581 
stomatitis,  ii.  481 
warts,  ii.  548 

Tabes  dorsalis  from  railway  injury,  ii.  29 
Tabetic  arthropathy,  i.  851.  See  Charcot’s 
Disease ,  i.  272 

Tagliacotian  operation,  ii.  220,  347 
Talipes.  See  Club-foot ,  i.  320 
calcaneo-valgus,  i.  325 
calcaneo-varus,  i.  325 
calcaneus,  i.  321 
equino-valgus,  i.  325 
equino-varus,  i.  323 

congenital,  in  infancy,  i.  323 

after  the  period  of  infancy,  i.  324 
caused  by  paralysis,  i.  325 
equinus,  i.  320 
valgus,  i.  322 
varus,  i.  322 

Tapping.  See  Paracentesis,  ii.  163 
the  antrum,  i.  79 
the  bladder,  i.  150 
for  hydatid  disease,  i.  749 
in  ovarian  tumour,  ii.  151 
Tarsal  Bones,  Caries  of  the,  ii.  565 
dislocations  of  the,  i.  552 
excision  of  the  astragalus,  ii.  567 
cuboid,  ii.  568 
os  calcis,  ii.  133 
scaphoid,  ii.  568 
fractures  of  the,  i.  553 
astragalus,  i.  553 
os  calcis,  i.  554 

cartilages,  affections  of  the.  See  Diseases 
of  the  Eyelids,  i.  505 
Joints,  Diseases  of  the,  ii.  569 
Tarsal  tumour,  i.  506 
Tarso-metatarsal  dislocations,  i.  552 
Taxis,  i.  710  ;  ii.  569 
fallacies  of,  i.  710 
versus  herniotomy,  i.  709 
Taylor’s  Splint,  ii.  570 
Teale’s  method  of  amputation,  i.  48 
Teeth,  extraction  of,  i.  493 

malformations  of,  in  hereditary  syphilis, 

i.  346 

Teeth  as  Tests  of  Age,  ii.  571 
Teething,  supposed  ill-effects  of,  i.  400 
Telangeiectasis.  See  Ncevus,  ii.  30 
Temperature,  ii.  371 

alterations  of,  after  nerve-section,  ii.  64 

in  children,  i.  281 ;  ii.  572 

diurnal  variations  of,  ii.  572 

in  urethral  fever,  ii.  723 

variations  of,  at  different  periods  of  life, 

ii.  572 

in  cases  of  fracture  of  the  spine, 
i.  133 


Temporal  Artery,  Surgical  Anatomy  and 
Ligation  of  the,  ii.  573 

Temporo-maxillary  Articulation,  Diseases  of 
the,  ii.  574 
Tenaculum,  ii.  574 

Tendo  Acliillis,  division  of  the,  ii.  577 
rupture  of  the,  i.  555 
Tendons,  Affections  of,  ii.  574 
dislocations  of,  ii.  575 
division  of.  See  Tenotomy,  ii.  576 
rupture  of,  ii.  575 
spasm  of,  ii.  475 

union  of,  after  section  or  laceration,  ii.  575 
wounds  of,  ii.  574 

Tendon-sheaths,  inflammation  of,  ii.  576 
tuberculosis  of,  ii.  677 
‘  Tennis  elbow,’  i.  86 
Teno-synovitis,  ii.  576 
Tenotomy,  ii.  576 

of  the  biceps  femoris,  ii.  578 
of  the  extensor  longus  digitorum,  ii.  578 
of  the  external  rectus,  i.  493 
of  the  internal  rectus,  i.  491 
of  the  peroneus  longus  et  brevis,  ii.  577 
of  the  semi-membranosus,  ii.  578 
of  the  semi-tendinosus,  ii.  578 
of  the  sterno-mastoid,  ii.  578 
of  the  tendo  Acliillis,  ii.  577 
of  the  tibialis  anticus,  ii.  577 
of  the  tibialis  posticus,  ii.  577 
in  the  treatment  of  ankylosis,  i.  69 
in  the  treatment  of  club-foot,  i.  323 
Tension  of  eyeball,  i.  503 
Tertiary  syphilis,  ii.  556 
Testis,  Affections  of  the,  ii.  578 
abnormal  descent  of,  ii.  595 
abscess  of,  ii.  579,  580 
absence  of,  ii.  593 
atrophy  of,  ii.  580,  592 
carcinoma  of,  ii.  589 
contusion  of,  ii.  592 
cystic  disease  of,  ii.  590 
delayed  descent  of,  ii.  593 
dermoid  tumours  of,  ii.  589 
enchondroma  of,  i.  465  ;  ii.  589 
hsematocele,  i.  656 
encysted,  i.  656 
parenchymatous,  i.  657 
hernia  of,  i.  715  ;  ii.  582 
hydrocele  of,  i.  757 
incomplete  descent  of,  ii.  593 
inflammation  of,  acute,  ii.  578 
chronic,  ii.  581 
Injuries  of  the,  ii.  592 
inversion  of,  ii.  593 
irritability  of,  ii.  588 
Malpositions  of,  ii.  593 
neuralgia  of,  ii.  588 
removal  of.  See  Castration,  i.  240 
retention  of,  ii.  593 
retraction  of,  ii.  596 
reversion  of,  ii.  593 
sarcoma  of,  ii.  589 
syphilitic  disease  of,  ii.  554,  591 
tubercular  disease  of,  ii.  558,  669 
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Testis,  Wounds  of,  ii.  592 

Tests  of  vision  in  French  army  and  navy,  i.  37 

Tetanus,  ii.  597 

after  gun-shot  injuries,  i.  631 
treatment  of,  by  nerve-stretching,  ii.  60 
Thecal  abscess,  ii.  229 
Thecitis,  ii.  576 
Thigh,  abscess  in  the,  ii.  602 
Amputation  of  the,  ii.  600 
flap  method,  ii.  600 

advantages  of,  compared  with 
those  of  the  circular  method, 
ii.  600,  601 

mortality  of,  as  influenced  by  anti¬ 
septic  surgery,  ii.  601 
aneurism  in  the.  See  Femoral  Aneurism, 
i.  521 

gun-shot  injuries  of  the,  i.  650 
tumours  of  the,  ii.  603,  689 
wounds  of  the  vessels  of  the,  i.  525 
Thigh  and  Leg,  Diagnosis  of  Affections  of  the, 
ii.  601 

the  knee,  ii.  603 
the  leg,  ii.  604 
the  thigh,  ii.  601 

Third  cranial  nerve,  injuries  of  the,  i.  381 
paralysis  of  the,  ii.  86 
Thomas’s  Hip  Splint,  ii.  605  ;  i.  727 
Knee  Splint,  ii.  605 
Thoracentesis,  i.  455  ;  ii.  163 
Thoracic  Duct,  Injuries  and  Diseases  of  the, 
ii.  606 

Thorax,  deformities  of  the. 

See  Caries  of  the  Spine,  i.  230 
Pigeon-breast,  ii.  216 
Pickets,  ii.  357 

gun-shot  wounds  of  the,  i.  643 
injuries  of  the.  See  Injuries  of  the  Chest, 
i.  278 

Throat,  Injuries  of  the,  ii.  606 
Thrombi,  ii.  609 

changes  in,  degenerative,  ii.  610 
of  organisation,  ii.  610 
structure  of,  ii.  610 
Thrombosis,  ii.  609 

of  central  artery  of  retina,  ii.  339 
in  pyaemia,  ii.  279 

a  result  of  chronic  endarteritis,  i.  90 
Thrush,  ii.  634 

Thumb,  amputation  of  the,  i.  543 
dislocation  of  the,  i.  675 
malformation  of  the,  i.  544 
Thyroid  Gland,  Diseases  of  the,  ii.  610 
goitre,  ii.  613 
cystic,  ii.  614 
endemic,  ii.  613 
epidemic,  ii.  613 
exophthalmic,  ii.  613 
fibroid,  ii.  614 
parenchymatous,  ii.  614 
treatment  of,  by  external  application  of 
biniodide  of  mercury,  ii.  617 

by  external  application  of  cold,  ii.  617 
by  external  application  of  iodine, 
ii.  617 


Thyroid  Gland,  Diseases  of  the,  Treatment  of, 
by  incision  of  the  sac,  ii.  619 

by  injection  of  iodine,  ii.  617 
by  injection  of  perchloride  of  iron, 
ii.  618 

by  internal  use  of  hydrofluoric  acid, 
ii.  617 

by  internal  use  of  iodine,  ii.  617 
by  the  removal  of  the  diseased  gland, 
ii.  620 

by  resection  of  the  isthmus,  ii.  620 
hydatid  disease  of  the,  ii.  614 
inflammation  of  the,  ii.  612 
Malignant  Disease  of  the,  ii.  621 
removal  of  the  (Kocher’s  operation),  ii.  620 
indications  for,  ii.  619 
results  of,  ii.  611 
Wounds  of  the,  ii.  621 
in  cut-throat,  ii.  608 
Thyrotomy,  ii.  623 

indications  for,  ii.  623 

for  removal  of  foreign  body  from  larynx, 

i.  562 

versus  intralaryngeal  removal,  in  cases  of 
growths  in  the  larynx,  i.  894 
Tibia,  dislocations  of  the.  See  Dislocations  of 
the  Knee,  i.  871 
fractures  of  the,  i.  920 
and  fibula,  fractures  of  the,  i.  921 
sarcoma  of  the,  ii.  690 

operative  treatment  of,  ii.  690 
Tibial  Arteries,  Surgical  Anatomy  and  Liga¬ 
tion  of  the,  ii.  624 
anterior  tibial,  ii.  625 
posterior  tibial,  ii.  624 
Wounds  of  the,  ii.  625 

Tibial  nerves,  exposure  of,  for  neurotomy, 
ii.  74 

‘  Tic  convulsif,’  i.  514 

Tinea  barbas.  See  Sycosis  Parasitica,  ii.  534 
favosa.  See  Favus,  i.  520 
tarsi.  See  Blepharitis  Ciliaris,  i.  507 
Tonsurans,  ii.  627 

versicolor.  See  Pityriasis  Versicolor, 

ii.  218 

Tinnitus,  i.  419,  420 
Tobacco  amaurosis,  i.  40 
Todd’s  stricture  dilator,  ii.  508 
Toenail,  avulsion  of,  i.  798 
hypertrophy  of,  ii.  35 
ingrowing,  i.  797  ;  ii.  35 
Toes,  amputations  of,  i.  550 
dislocations  of,  i.  553 
hypertrophy  of.  See  Pes  Gigas,  ii.  205 
Tongue,  Diseases  of  the,  ii.  631 
aphthous  stomatitis,  ii.  634 
atrophy,  ii.  631 
black  tongue,  ii.  635 
cancer,  ii.  638 
cirsoid  aneurism,  ii.  638 
congenital  absence,  ii.  631 
hypertrophy,  ii.  631.  See  Macroglossia, 

.  ii.  1 

inflammation,  ii.  632 

acute  glossitis,  ii.  632 
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Tongue,  Diseases  of  the,  chronic  glossitis, 
ii.  632 

leucoplakia,  ii.  633 

lupus,  ii.  636 

naevus,  ii.  637 

neuralgia,  ii.  635 

non-malignant  tumours,  ii.  637 

pigmentary  affections,  ii.  635 

sago  tongue,  ii.  638 

syphilitic  affections,  ii.  636.  See  Mucous 
Patches ,  ii.  25  ;  Syphilis,  ii.  553 
thrush,  ii.  634 
tongue-tie,  ii.  632 
tuberculosis,  ii.  636 
tylosis,  ii.  633,  693 
wandering  rash,  ii.  635 
warty  tongue,  ii.  638 
xanthelasma,  ii.  635 

Tongue,  Operations  for  Removal  of  the,  ii.  640 
Morrant  Baker’s  operation,  ii.  640 
Kocher’s  operation,  ii.  643 
Regnoli’s  operation,  ii.  643 
Syme’s  operation,  ii.  643 
Whitehead’s  operation,  ii.  642 
Tongue-tie,  ii.  632 
Tonsil,  enlarged,  ii.  645 

avulsion  of  (Borelli’s  operation),  ii.  646 
removal  of,  ii.  646 
dangers  of,  ii.  646 
Tonsil-guillotine,  ii.  646 
Tonsillar  calculus,  ii.  646 
Tonsillitis,  ii.  644 

erythematous  (catarrhal),  ii.  644 
phlegmonous  (quinsy),  ii.  645 
Tonsils,  Diseases  of  the,  ii.  644 
encephaloid  cancer,  ii.  647 
epithelioma,  ii.  647 
hypertrophy,  ii.  645 
sarcoma,  ii.  646 
syphilitic  lesions,  ii.  646 
tuberculosis,  ii.  646 
tumours,  ii.  646 
Toothache,  ii.  647 

Tooth-tumour.  See  Odontoma ,  ii.  88 
Torsion,  ii.  648 
Torsion-forceps,  i.  100 
Torticollis,  ii.  648 
Tourniquets,  ii.  650 
aortic,  i.  82 

Davy’s,  i.  393 
Lister’s,  i.  82  ;  ii.  651 
Carte’s,  ii.  652 
Esmarch’s,  i.  489;  ii.  650 
Higginbottom’s,  ii.  652 
Petit’s,  ii.  651 
Signoroni’s,  ii.  651 
Skey’s,  ii.  651 
Tuffnell’s,  ii.  652 
weight-compressors,  ii.  652 
Toynbee’s  artificial  drum,  i.  423 
Trachea,  compression  of,  by  aortic  aneurism, 
i.  81 

by  goitre,  ii.  615 
foreign  bodies  in,  i.  560 
gunshot  wounds  of,  i.  643 


Trachea,  surgical  anatomy  of,  ii.  654 
wounds  of,  ii.  607 
Tracheal  Catheterism,  ii.  652 
Tracheal  tube.  See  Tracheotomy  Tubes,  ii.  658 
Trachelorrhaphy.  See  Emmet's  Operation, 
i.  451 

Tracheotomy,  ii.  654 

after-treatment,  ii.  656 
complications,  ii.  657 
indications,  ii.  654 
methods  of  operating,  ii.  655 
performance  of,  for  foreign  bodies  in  air- 
passages,  i.  562 

for  malignant  growth  of  the  larynx, 
i.  897 

for  paralysis  of  the  larynx,  i.  901 
for  scald  of  the  larynx,  i.  905  ;  ii.  378 
for  syphilis  of  the  larynx,  i.  907 
for  tuberculosis  of  the  larynx,  i.  910 
for  wounds  of  throat,  ii.  608 
Tracheotomy  Tubes,  ii.  656,  658 
Transfusion,  ii.  659 
Traumatic  aneurism,  i.  61 
arthritis,  i.  859 
cataract,  i.  248 
cerebral  abscess,  i.  461 
delirium,  diagnosis  of,  from  delirium  tre¬ 
mens,  i.  399 
empyema,  i.  453 
encephalitis,  i.  460 
Fever,  ii.  660 
gangrene,  i.  584 
malignancy,  i.  165 
peritonitis.  See  Peritonitis,  ii.  198 
Pneumonia,  ii.  222 

pneumothorax.  See  Pneumothorax,  ii.  222 
Traumatism  in  causation  of  chronic  rheumatic 
arthritis,  i.  294 

of  cirsoid  aneurism,  i.  310 
of  tuberculosis,  ii.  669 
Traversing  gunshot  wounds,  i.  627 
Trendelenburg’s  Trachea  Tampon,  ii.  662 
Trephining  of  the  cranium,  in  abscess  of  brain, 
i.  464 

in  fracture  of  skull,  ii.  459 
in  gunshot  injury  of  head,  i.  639 
of  the  sclerotic  in  glaucoma,  i.  605 
of  the  spine,  i.  134 
Trichiasis,  i.  508 
Trichinosis,  ii.  28 
Trichorexis  nodosa,  i.  672 
Tricophyton  tonsurans,  ii.  627 
Triple  incision  in  amputation,  i.  47 
Triple  phosphatic  calculus,  i.  215 
Trismus,  ii.  597 
Trocars,  ii.  662 

Trochanter,  great,  fracture  through,  i,  530 

position  of,  determination  of,  in  cases  of 
injury  to  hip,  i.  529 

Trophic  changes  after  nerve -section,  ii.  63 
Trusses,  ii.  663 
Tubal  gestation,  i.  494 
tubo-ovarian,  i.  495 
tubo-uterine,  i.  494 
Tubercle,  ii.  666 
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Tubercular  disease  of  bone,  ii.  670.  See  Caries, 
i.  226 

of  the  breast,  i.  183 

of  the  conjunctiva,  i.  357 

of  joints,  i.  850  ;  ii.  673 

of  the  larynx,  i.  908 

of  lymphatic  glands,  ii.  679 

of  mucous  membrane,  ii.  678 

of  the  pharynx,  ii.  211 

of  the  prostate,  ii.  249 

of  the  skin,  ii.  678.  See  Lupus  Vulgaris, 

i.  958 

of  the  testis,  ii.  585 
of  the  tongue,  ii.  636 
of  the  tonsils,  ii.  646 
of  the  urethra,  ii.  714 
of  wounds,  ii.  677 
Tubercular  ulceration,  ii.  678 
Tuberculosis,  Surgical,  ii.  669 
Tumours  :  of  the  antrum,  i.  80 
in  the  arm  and  forearm,  i.  87 
in  the  axilla,  i.  119 
of  the  bladder,  i.  154 
oe  Bone,  ii.  683 

See  Enchondroma,  i.  465 
Exostosis,  i.  491 
Osteo -aneurism,  ii.  134 
Osteoma,  ii.  135 
Sarcoma,  ii.  369 
of  the  breast,  i.  183 

diagnosis  of  the,  i.  177 
of  the  choroid,  ii.  122 
of  the  eyelids,  i.  506 
of  the  groin,  diagnosis  of,  i.  621 
of  the  gums,  i.  625 
of  the  iris,  i.  820 
of  the  jaws,  i.  835 
of  the  kidneys,  i.  870 
of  the  labia,  ii.  810 
of  the  larynx,  i.  892 
of  the  lips,  i.  932 
of  muscle,  ii.  28 

of  the  naso-pharyngeal  space.  See  Naso¬ 
pharyngeal  Growths,  i.  39 
of  the  neck,  ii.  41.  See  Hydrocele  of 
the  Neck,  i.  758 

of  nerves.  See  Neuroma,  ii.  69 
of  the  nose,  ii.  77 
of  the  optic  nerve,  ii.  112 
of  the  orbit,  ii.  117 

of  the  ovaries.  See  Ovarian  Tumours , 

ii.  147 

of  the  palate,  ii.  160 

of  the  parotid  gland.  See  Parotid  Tumour, 
ii.  165 

of  the  penis,  ii.  184 
of  the  pharynx,  ii.  212 
in  the  popliteal  space,  diagnosis  of  the, 
ii.  237 

of  the  prostate,  ii.  250 
of  the  rectum,  ii.  310,  314 
of  the  retina,  ii.  124,  341 
of  the  scalp,  ii.  381.  See  Sebaceous 
Cysts,  ii.  408 
of  the  scrotum,  ii.  405 
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Tumours  of  the  scrotum,  diagnosis  of  tfie. 
See  Diagnosis  of  Scrotal  Swellings,  ii.  402 
of  the  skin,  ii.  451 
of  the  spermatic  cord,  ii.  463 
of  the  testis,  ii.  589 
of  the  thyroid  gland,  ii.  614,  621 
of  the  tongue,  ii.  637,  638 
of  the  tonsils,  ii.  646 
of  the  female  urethra,  ii.  721 
of  the  uterus,  ii.  748 
of  the  vagina,  ii.  772 
of  the  vulva,  ii.  810 
Tumours,  Malignant,  ii.  5 
See  Carcinoma,  i.  220 
Sarcoma,  ii.  369 
Tumours,  Non-Malignant,  680 
See  Adenoma,  i.  26 

Cystic  Tumours,  i.  391 
Enchondroma ,  i.  465 
Erectile  Tumours,  i.  473 
Exostosis,  i.  491 
Fibrous  Tumours,  i.  535 
Hydrocele  of  the  Neck,  i.  758 
Lipoma  ( Fatty  Tumour),  i.  930 
Myoma,  ii.  29 
Myxoma,  ii.  30 
Neuroma,  ii.  69 
Odontoma,  ii.  88 
Osteoma,  ii.  135 
Papilloma,  ii.  161 
Sebaceous  Cysts,  ii.  408 
Villous  Tumours,  ii.  789 
Tunica  vaginalis,  hiematocele  of  the,  i.  654 
hernia  into  the,  i.  799 
hydrocele  of  the,  i.  751 

Tuning-fork,  use  of,  in  diagnosis  of  deafness, 
i.  394 

Tunnelling  the  prostate.  See  Canalisation  of 
the  Prostate,  i.  216 
Tylosis,  ii.  633,  693 
Twisted  suture,  ii.  529 
Tympanic  membrane,  catarrh  of  the,  i.  421 
injuries  of  the,  i.  419 
perforation  of  the,  i.  421 
polypus  of  the,  i.  423 

Tympanum,  affections  of  the.  See  Diseases  of 
the  Middle  Ear ,  i.  421 
inflation  of  the,  i.  416 

Ulceration,  ii.  693 

of  the  anus.  See  Fissure  of  the  Anus , 
i.  544 

of  arteries,  i.  88 

of  articular  cartilage,  i.  100 

of  the  bladder,  i.  145 

of  bone.  See  Caries,  i.  226 

of  the  cornea,  i.  370 

of  the  duodenum  in  burns,  i.  205 

of  the  eyelids,  i.  507 

of  the  lips,  i.  931 

of  the  nipple,  ii.  74 

phagedamic,  ii.  206,  544,  697 

of  the  rectum,  ii.  313 

of  scars,  i.  305 
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Ulceration,  serpiginous,  ii.  549 


strumous,  ii.  699 
syphilitic,  ii.  549,  699 
of  the  tongue,  ii.  639 
of  the  tonsils,  ii.  646 
of  the  umbilicus,  ii.  706 
Ulcers,  ii.  695 

atheromatous,  i.  89 
chronic,  ii.  698 
eczematous,  ii.  698 
epithelioma tous,  i.  221  ;  ii.  701 
gouty,  ii.  698 
inflammatory,  ii.  696 
irritable,  ii.  697 
lupoid,  i.  959  ;  ii.  700 
cedematous,  ii.  696 
phagedenic,  ii.  206,  544,  697 
rodent,  i.  223  ;  ii.  701 
scorbutic,  ii.  408,  699 
simple,  ii.  695 
sloughing,  ii.  696 
strumous,  ii.  699 
syphilitic,  ii.  549,  699 
varicose,  ii.  698 
venereal.  See  Chancre,  i.  270 
Ulna,  Dislocation  of  the,  i.  85  ;  ii.  702 
Fractures  of  the,  i.  85  ;  ii.  702 
sarcoma  of  the,  ii.  691 

Ulnar  Artery,  Surgical  Anatomy  and  Ligation 
of  the,  ii.  703 

nerve,  exposure  of,  for  neurotomy,  ii.  74 
Umbilical  Fistula,  ii.  704,  706 
Umbilical  Hernia,  ii.  704 
adult  form,  ii.  705,  707 
congenital  form,  ii.  704 
infantile  form,  ii.  705,  706 
radical  cure  of,  i.  700 
strangulation  of,  ii.  705 
Umbilical  vein,  pyemia  from  inflammation  of 
the,  ii.  706 
Umbilicus,  ii.  706 
Unreduced  dislocations,  i.  407 
Ununited  Fracture,  ii.  707 
causes,  ii.  707 
forms,  ii.  708 
treatment,  ii.  708 

Urachus,  non-closure  of  the,  ii.  704 
Uremia,  ii.  710 
Uremic  convulsions,  ii.  711 
Uranoplasty.  See  Surgical  Treatment  of  Cleft 
Palate,  i.  316 

Urates,  deposits  of,  in  urine,  i.  216 ;  ii.  733 
Urea,  ii.  711 

Ureter,  obstruction  of  the.  See  Hydronephro¬ 
sis,  i.  759 

wounds  of  the,  i.  864 

Urethra,  Diseases  of  the  (in  the  female),  ii.  720 
fistula,  ii.  721 
inflammation,  ii.  720 
malformations,  ii.  720 
stricture,  ii.  720 
tumours,  ii.  721 

Urethra,  Diseases  of  the  (in  the  male),  ii.  713 
inflammation,  ii.  713.  See  Gleet,  i.  605 
Gonorrhoea,  i.  610 
VOL.  II. 


Urethra,  Diseases  of  the  (in  the  male)  : — 
neuralgia,  ii.  714 
peri-urethral  abscess,  ii.  716 
stricture  of  the,  ii.  496 
warts,  ii.  715 

endoscopic  examination  of  the.  See  Endo¬ 
scope,  i.  466 

Foreign  Bodies  in  the,  i.  564;  ii.  716, 
719 

in  the  female,  ii.  721 
haemorrhage  from  the,  i.  658  ;  ii.  718 
in  gonorrhoea,  i.  611 
injuries  of  the,  ii.  718 

in  injuries  of  the  pelvis,  ii.  179 
plastic  operations  on  the.  See  Urethro¬ 
plasty,  ii.  724 

pressure  on  the,  in  dislocation  of  hip, 
i.  738 

stone  in  the,  ii.  487,  719 
Urethral  caruncle,  ii.  811 
fever,  ii.  722 

lithotomy,  i.  942  ;  ii.  482 
Urethritis,  in  the  female,  ii.  721 
in  the  male,  ii.  713. 

See  Gleet,  i.  605 

Gonorrhoea,  i.  660 
eczematous,  ii.  713 
gouty,  ii.  713 
traumatic,  ii.  713 
tubercular,  ii.  714 
Urethrocele,  ii.  720 
Urethroplasty,  ii.  724 

Urethro-rectal  fistula  after  lithotomy,  i.  938 
Urethrotomes,  ii.  727 
Urethrotomy,  ii.  727 
external,  ii.  730 
internal,  ii.  727 
perineal  section,  ii.  731 
subcutaneous,  ii.  732 

See  also  The  ‘  Boutonniere  ’  Operation , 

i.  170 

Urethro-vaginal  fistula,  ii.  773 
Uric  acid  calculus,  i.  215 

deposits  in  urine,  i.  216  ;  ii.  732 
Urinary  abscess.  See  Perineal  Abscess,  ii.  189 
calculus,  i.  214 
Deposits,  ii.  732 
Fistula,  ii.  248,  734 
parasites,  ii.  734 

Urine,  diminished  secretion  of,  in  intestinal 
obstruction,  i.  810 

in  strangulated  hernia,  i.  705 
extravasation  of,  i.  498 
incontinence  of,  i.  785 
Morbid  Conditions  of,  in  relation  to 
surgery,  ii.  736 
in  albuminuria,  i.  31  :  ii.  740 
in  chronic  cystitis,  i.  216 
in  chyluria,  i.  301  ;  ii.  741 
in  glycosuria,  ii.  741 
in  haematuria,  i.  657  ;  ii.  738 
in  malignant  disease  of  the  bladder, 
i.  155 

in  malignant  disease  of  the  kidney, 
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Urine,  Morbid  Conditions  oe,  in  osteomalacia, 

ii.  137 

in  nephritis,  ii.  51 
in  pyelitis,  ii.  282 
in  pyelo-nephritis,  ii.  283 
in  pyonephrosis,  ii.  288 
in  scurvy,  ii.  407 
in  vesical  calculus,  i.  216 
retention  of,  ii.  332 
suppression  of,  ii.  518 
after  lithotrity,  i.  946 
Urticaria,  ii.  742 
acute,  ii.  743 
chronic,  ii.  743 
papulosa,  i.  927  ;  ii.  743 
pigmentosa,  ii.  744 

Uteri,  Cervix,  Amputation  of  the,  i.  268 
Stenosis  of  the,  i.  269 

Uterine  Appendages,  Removal  of  the,  ii.  745 
extra-peritoneal  method,  ii.  746 
intra-peritoneal  method,  ii.  747 
See  also  Oophorectomy,  ii.  99 
Ovariotomy ,  ii.  151 
Tumours  of  the,  ii.  748 
carcinoma,  ii.  751 
fibro- cystoma,  ii.  750 
fibro-myoma,  ii.  748 
myxoma,  ii.  751 
polypi,  ii.  750 
sarcoma,  ii.  751 
Utero,  fractures  in,  i.  814 
Uterus,  Extirpation  of  the,  ii.  752 

abdominal  operation  (Freund’s),  ii.  752 
partial  operations,  ii.  754 
vaginal  operation  (Schroeders),  ii.  753 
Uvula,  Diseases  of  the,  ii,  754 
atonic  relaxation,  ii.  755 
chronic  inflammation  (hypertrophy),  ii.  755 

Vaccination,  ii.  756 

animal  vaccination,  ii.  765 
from  the  human  subject,  ii.  766 
re  vaccination,  ii.  763 

in  the  treatment  of  naevus,  ii.  32 
Vaccination-Syphilis,  ii.  767 
Vagina,  Affections  of  the,  ii.  769 
acquired  malformations,  ii.  769 
congenital  malformations,  ii.  769 
foreign  bodies,  ii.  771 
imperforate  hymen,  ii.  769 
inflammation,  ii.  771 
malignant  disease,  ii.  772 
prolapse,  ii.  772 
tumours,  ii.  772 
wounds,  ii.  771 
Vaginal  Fistula,  ii.  773 
recto-vaginal,  ii.  774 
vesico-vaginal,  ii.  773 
Hernia,  ii.  775 
lithotomy,  i.  942  ;  ii.  482 
operation  for  extirpation  of  uterus,  ii.  753 
specula,  ii.  460 
Vaginismus,  ii.  775 

Valsalva’s  method  of  inflating  the  tympanum, 
i.  416 
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Varicocele,  ii.  775 

diagnosis  of,  i.  404  ;  ii.  777 
Varicose  aneurism,  i.  98 
ulcer,  ii.  698 
Veins,  ii.  778 
Varix,  aneurismal,  i.  98 

of  lymphatics.  See  Lymphangiectasis, 
i.  967 

of  saphenous  vein,  diagnosis  of,  from 
femoral  hernia,  i.  621 
Vascular  growths. 

See  Cirsoid  Aneurism,  i.  309 
Erectile  Tumours,  i.  473 
Ncevus,  ii.  30 

of  meatus  urinarius  in  women,  ii.  811 
Vegetations,  adenoid,  of  naso -pharyngeal 
region,  ii.  39 
syphilitic,  ii.  548 

Vein,  axillary,  wound  of,  i.  120,  121 
jugular,  wound  of,  i.  861 ;  ii.  607 
Veins,  air  in,  i.  27 

canalisation  of.  See  Canalisation  of  Clot , 
i.  216 

diseases  of. 

See  Phlebitis,  ii.  214 
Thrombosis,  ii.  608 
Varicose  Veins,  ii.  778 
gunshot  wounds  of,  i.  649 
Venereal  disease. 

See  Chancre,  i.  270 
Gonorrhoea,  i.  610 
Syphilis,  ii.  543 
Venesection,  ii.  782 
Venomous  Serpents,  Bites  of,  ii.  783 
Venous  haemorrhage,  i.  662 

difference  between,  and  arterial  hemor¬ 
rhage,  i.  663 
treatment  of,  i.  666 

Ventral  hernia,  See  Abdominal  Hernia,  i.  9 
Vermiform  appendix,  perforation  of  the,  ii.  203 
Verruca. 

See  Warts ,  ii.  811 
Acrochordon,  i.  24 

necrogenica,  ii.  226.  See  Cadaveric  Warts , 
i.  212 

senilis,  ii.  811 
venereal,  of  vulva,  ii.  809 
vulgaris,  ii.  811 

Vertebrae,  caries  of.  See  Caries  of  the  Spine, 
i.  228 

dislocations  of,  i.  130 
erosion  of,  in  abdominal  aneurism,  i.  6 
fractures  of,  i.  130 
gunshot  wounds  of,  i.  641 
spongioid  condition  of,  in  rickets,  ii.  358 
Vertebral  Artery,  Ligature  of  the,  ii.  785 
Vesical  catarrh,  i.  145 
Vesico-intestinal  Fistula,  ii.  786 
Vesico-vaginal  fistula,  ii.  773 
Vesicul^e  Seminales,  Diseases  of  the,  ii.  788 
Vessels,  changes  in  structure  of,  in  albuminoid 
degeneration,  i.  30 
Vibrio,  ii.  788 
Vienna  paste,  i.  262 
Villous  cancer  of  the  breast,  i.  191 
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Villous  Tumours,  ii.  789 

of  the  bladder,  i.  155 ;  ii.  789 
of  the  rectum,  ii.  311 
Visceral  congestion  in  burns,  i.  204 
Vision,  Disorders  of,  from  Injuries  of  the  Head 
and  Spine,  ii.  790 

from  railway  injuries,  ii.  304,  793 
Feigned  diseases  of,  ii.  798 

simulated  bilateral  amaurosis,  ii.  798 
unilateral  amaurosis,  ii.  799 
amblyopia,  ii.  800 
loss  of,  in  orbital  aneurism,  ii.  132 
Visual  Acuity,  ii.  801 
Vitiligo,  i.  925 

Vitreous,  Diseases  of  the,  ii.  803 
cysticercus,  ii.  804 
haemorrhage,  ii.  804 
inflammation,  ii.  803 
muscae  volitantes,  ii.  805 
opacities,  ii.  804 
Volvulus,  i.  804 

of  ascending  colon,  i.  804 
of  sigmoid  flexure,  i.  804 
of  small  intestine,  i.  805 
Vomiting,  as  a  Symptom  in  Injuries  and  Sur¬ 
gical  Diseases,  ii.  806 

in  abdominal  injuries,  i.  2  ;  ii.  806 
in  head  injuries,  ii.  806 
in  intestinal  obstruction,  i.  809  ;  ii.  806 
in  peritonitis,  ii.  199,  807 
in  strangulated  hernia,  i.  704  ;  ii.  807 
Vulva,  Affections  of  the,  ii.  807 
acquired  malformations,  ii.  807 
chancres,  ii.  809 

congenital  malformations,  ii.  807 
eruptions,  ii.  809 
fissure,  ii.  808 
haematoma,  ii.  808 
inflammation,  ii.  808 
malignant  disease,  ii.  811 
noma,  ii.  808 
tumours,  ii.  809 
vascular  growth,  ii.  811 
venereal  warts,  ii.  809 

Wakley’s  stricture  dilator,  ii.  507 
‘  Wandering  rash  ’  of  tongue,  ii.  635 
Wardrop’s  operation  for  aneurism,  i.  60 
Warts,  ii.  811 

cadaveric,  i.  212  ;  ii.  226 
of  hands,  i.  679 
of  penis,  ii.  185 

syphilitic,  of  tongue,  ii.  548.  See  Mucous 
Patches,  ii.  25 

treatment  of,  by  salicylic  acid,  i.  263 
venereal,  of  vulva,  ii.  809 
Warty  growths  of  scars,  i.  305 
tongue,  ii.  638 
Wasps,  stings  of,  ii.  478 

Watson’s  operation  for  removal  of  carious 
tarsal  bones,  ii.  568 

Plaster  of  Paris  Swing  Splint,  ii.  812 
Weak  ulcer,  ii.  696 
Webbed  Fingers,  i.  544 ;  ii.  812 


Wells’s,  Sir  Spencer, f or cipres sure  forceps,  i.  100 
needle,  ii.  46 
Wet  cupping,  i.  389 

Wlieelhouse’s  operation  for  stricture,  i.  170  ; 

ii.  731 

Whitehead’s  operation  for  removal  of  the 
tongue,  ii.  642 
Whitlow,  ii.  812 

Wisdom  teeth,  eruption  of  the,  ii.  571 
Women  as  surgical  patients,  ii.  431 
Wood’s  operation  for  ectopia  vesicse  and  epi¬ 
spadias.  See  Ectopia  Vesicas  and  Epispadias, 

i.  425 

for  radical  cure  of  hernia.  See  Radical 
Cure  of  Hernia,  i.  693 
rhinoplastic  operation,  ii.  348 
Woolsorters’  disease,  ii.  3,  419 
Wounds,  contused,  ii.  817 

gunshot.  See  Gun-shot  Wounds,  ii.  626 
incised,  ii.  817 
lacerated,  ii.  814 

poisoned.  See  Poisoned  Wounds,  ii.  224 
punctured.  See  Sabre  and  Bayonet  Wounds , 
ii.  364 

Treatment  of,  ii.  813 

absorbent  dressings,  ii.  816 
antiseptic  dressings,  i.  76  ;  ii.  816 
arrest  of  haemorrhage,  i.  93,  666 ; 
ii.  814 

drainage,  i.  75,  409  ;  ii.  815 
immobility,  i.  779  ;  ii.  815 
pressure,  i.  295  ;  ii.  815 
sutures,  i.  73  ;  ii.  52S,  815 
wound-apposition,  ii.  815 
wound -cleansing,  ii.  814 
Wounds  of  the  abdomen,  i.  2 
of  the  arch  of  aorta,  ii.  268 
of  arteries,  i.  93 
of  the  axilla,  i.  120 

of  the  bladder,  ii.  179.  See  Rupture  of  the 
Bladder,  i.  151 

of  the  chest.  See  Injuries  of  the  Chest , 
i.  278 

of  the  ciliary  body,  i.  308 
of  the  conjunctiva,  i.  358 
of  the  cornea,  i.  379 
of  the  cranial  nerves,  i.  381 
of  the  external  ear,  i.  418 
of  the  eyeball,  i.  504 
of  the  femoral  artery,  i.  524 
of  the  gluteal  artery,  i.  607 
of  the  heart,  i.  689 
of  intestine,  i.  4 
of  joints,  i.  859 
of  the  jugular  veins,  i.  861 
of  the  kidney,  i.  863 
of  the  lacrymal  sac,  i.  882 
of  the  larynx,  ii.  607 
of  the  liver,  i.  951 
of  the  lung,  i.  953 
of  muscles,  ii.  27 
of  nerves,  ii.  61 
of  the  oesophagus,  ii.  93 
of  the  optic  nerve,  ii.  112 
of  the  orbit,  ii.  115 
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Wounds  of  the  palmar  arch,  ii.  160 
of  the  pelvis  (renal),  i.  864 
of  the  pericardium,  ii.  186 
of  the  pharynx,  ii.  207 
of  the  pulmonary  artery,  ii.  268 
of  the  rectum,  ii.  309 
of  the  scalp,  i.  686  ;  ii.  379 
of  the  sclerotic,  ii.  395 
of  the  scrotum,  ii.  404 
of  the  spinal  cord,  i.  134 
of  the  spleen,  ii.  471 
of  the  throat,  ii.  606 
of  the  trachea,  ii.  607 
of  the  ureter,  i.  864 
of  the  urethra,  ii.  718 
of  the  vagina,  ii.  771 
of  the  vulva,  ii.  808 
Wrenches  of  spine,  i.  125 
Wrist-joint,  Amputation  at  the,  ii.  819 

antero-posterior  flap  method  (Lisfranc’s), 
i.  820 

circular  method  (Velpeau’s),  ii.  820 
elliptical  method  (Guerin’s),  ii.  820 


Wrist-joint,  single  lateral  flap  method  (Du- 
brueil’s),  ii.  820 
Diseases  of  the,  ii.  820 
Dislocations  of  the,  ii.  821 
radio-carpal,  ii.  821 
radio-ulnar,  ii.  822 
dislocations,  congenital,  of  the,  i.  336 
excision  of  the,  i.  858 
Wryneck.  See  Torticollis ,  ii.  648 

Xanthelasma.  See  Xanthoma ,  ii.  823 
of  tongue,  ii.  635 
Xanthic  oxide  calculus,  i.  215 
Xanthoma,  ii.  823 
Xeroderma,  ii.  824 
Xerophthalmos,  ii.  825 
Xerosis,  ii.  825 

Zona.  See  Herpes  Zoster ,  under  ITerpes.,  i.  717 
Zone  of  ciliary  injection,  ii.  392 
Zooglcea,  ii.  387 
Zygoma,  fracture  of  the,  i.  513 


THE  END. 


spottiswoode  and  CO.,  new-street  square 


LONDON 


SMITH,  ELDER,  &  CO.’S  PUBLICATIONS. 


SURGERY  :  its  Principles  and  Practice.  By  Timothy  Holmes,  M.A.  Cantab.,  E.R.C.S.,  Surgeon 
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